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(57) The invention seeks to provide a color trana- 
fleetive Uquid cryslal dbpliy devlce«vhereJn« even In th» 
event thai the spectral properties of the mumlnatlon Bght 
Is not unitbrm, deteriomtlon In color rsproduotion due toi 
this can bo suppressed, capable of display of sknOariy 
good colortzatlon and high visual recognUon fbrean be 
obtained for botti the rBflecdys mods and tmnsmissive 
mode. A liquid ciystaJ dispiay devioa acconflhg to the 
present Invention comprtsse a liquid crystal display pan- . 
el having pbcels (815) fonmed of muUple 8ut>pfaceis 
(551 ) each con^eapqndlng to dMerent colors; and an Il> 
lunrilnation davlcd: wherein thailquld cryatat d^lay pan- 
el oomprlses atransflective layer and a color filter (622) . 
of colors oorresponding to the 8Ubi»ixel8 (551 ), ^ 
rtranefleotive^eF having tnanamle8ive:.portk>n&' fo^^ 
tranmilttlng iOuminaSpn liighti vrherefn the transmlsslvo 
portloir-iB^formed'Btjoh that the area of the tran^m 
airea correapondlhg to the tnansmiasive portion of at 
least one sub-pixel of .tha rmiltiptaaubislxels (551) and 
the area, of the tranamlaaive are correaponcflng to the 
trahsmlsalveporllon at another 8ub-plxel».i 
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Doscrlptton 

[0001] Ihepresem Invention relatee to a liquid cr^ 

reiatod to a transllectlvo HquU cryBta) display device wRh good cototlng tn both ntfiectlye.mode and tnmembslve mode, 
and capsble of color display thm to highly visuaDy recognizable, and also reta^ 
[0002] Refledtva l^uld crystal display devtoee ere edvantagaoua tn that elee^ 
they do not have figm eou(t»8 euoh as bad^tlghiB. and hatm oonventtonafly be^ 

unttaorthelOoefbrvailoustypwdportBbleeleotronlcequlprnem^ However, refleetlveDquM crystal display 
devlcee use external light, such as naturaLflght Dke eunllsHt, or laumlnaaon Qght; to peiftem display, aid accordingly 
there has been the disadvantage that the display.ls not rsadliy vtsualV rec^^ 

[0008]. Aooordlngty, Uiuld crystal display devtees have been proposed wherein external light Is used In bright smia- 
tlona In the same ntanher aa with standard retlecdve liquid cry^ display devices, and an internal light source such 
as' a back-ll^ W ueed In dark situations so. as to make the display visible. 1>ut is to say, this Qquid crystal displsy 
devlcee employs a display, method serving as both renecdye type and transmisslve type, and the display method Is 
switched between a renectlve mods and fransmisslve mode according to the sunounding Oght. thereby enabltng clear 
display oven In daik eunoundlngs.whlla reducing ^eclilc power consumption, wherstn externa) ^ contributes tb the 
display when making reflection display, and light enrtitted from an Illumination device (back^ght) (this light hereafter . 
referred to as '^Ourninatlpn Dght^ oontrlbutM to display w^ 

[0004] In thepreserit specfflcatlon, thb type of Squid crystal display device wlQ be rs^ed to as -transQective Uquld . 
crystal dl^Jtey device". 

[dbos] A transnecttva nquM crystal display device generaOy comprtses a liquid crystal display panel wherein liquid 
crystal Is sandwiched between a pair of subs&ates, and an Dlumlnadon device provided on the other side of the liquid 
crystal display panel from the obssn/allon sUefbr casting light on the substrate face of the liquid crystal display panel. 
Further, a reflective layer (transflectlve layei^ haying niultlpte opehlrig porilone Is disposed o«i the substrate on.the 
omer side of the liquid cry^ cfisplay panel from the observation side. 

[0006] Also, In raciant years, advanqe m enta In portable electronic equipment and office automation equipment has 
come' to demand colorlzatlon of liquid crystal dl^ lays, and in many cases colortzadon la requested from electronic 
equlpmem havlrig the above^lescrfbed tranaflecthre liquid crystal dteplay dfiivioe, 

[0007] As for a color transllecttve Dquld crystal display device to me^ these demands, a transneetlve liquid crystal 
display device has been proposed which has a color filter. Such a color transRecOve llquM crystal display dsMce with 
a color filter Is arranged such that eodemai Dght entering the liquid crystal display device In the renectfve mode paeses 
throuf^ the color niter, Is reriected by the ref lecting plate, and passee thiough the color filter a^ialii. Abo, In the trane- 
mlsslve mode, light from ttie backlight also passes through the color ttter. The eame colbr nter is used for both the 
rsnectivs nwde and the transmisslve mode. 

[0008] With such colortiansnsicttve Oquid crystal display devloee. acolor display can beobtalned by paaalngthreugb 
the CO tor filler twice when m the reneeOve mode and one when in the tranamlselve mode, as de^crM above. 
[0009] Accordingly, In the eventthat consltierBtion Is given to dbpley when In the ref lecdve niode where Dcfht peases 
through the color filter twice, for example^ and accordingly a colorfllter wlth.Dght pdore is provided, display with good 
colorbadon canhbtbe readily obtained when in the transmisslve mocis wherein the light pasees through the color filter 
only once. However. In the event that. In aa attempt to eohre tMe problem, conslderatlbn Is ghmn to the transmlsshre 
mode where light paseee through the ocdorfitter bnce'and aooordlngty a ooWr fllterwith dark colore Is pravkled, the 
display In the reflecttve mode where Dght passes ttirough the color filtertwice becbmeiB dark, and consequently sufficient 
visual recognition cannot be obtained, thus, with conventional color transtlecdve liquid oyaial disfday davl6esi Ifhas 
been ditncult to obtaining a display with elmilarty good colbrtzation and high visual racognnion fOr both the reflectfve 
mode and transmlssh^ mods. 

[0010] Also, Illumination light ontttad from niumtnotion devices having i£Ds (pghtdnlttlng Diode} brcoM cathode 
tubes or the like as a iigm source often do not have unlfomi luminance (Intsns&y) throughout all wavslengths In the 
visible light range. Using such Bght with non-unlfprm distribution In luminance to perfbmi ttansmlssh^e display results 
m the spectral properties of the transmiasiva the liquid crystal display panel and emitting at the obfteh^ion side being 
non-untlbrm, as well. As a results,. there has been the prbblom of dstertoratlon tn colbr reproduction, such as in the 
case of using inumlnaOon light whlch has higher luminance In the wavelength cbrrsspondlrig to the blue color as com- 
pared to the luminance of other wavelengths for exampls, to perfonn transmisslve display, the display wni be bluish . 
[0011] Ttte present inventlonhas beeit made to eolve the above problents, and accordingly It Is an object thereof to 
provide a color trensflecOve Dquld crystal display device wherein, even In the event that the spectral properties of the 
illumlnatton light used for transmisslve dlspt^ is not unlTonn. resultant deterioration \n color reproduction can be sup- 
pressed, and similarly good cdorlzatlon and high visual recognition for can be obtained for both the reflecUve mode 
and transmisslve mode with a color transflectlve llqiild crystal display dewlee hairing both the rstflectlve mode and 
transmlssh^e mode. 
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[00121 Also, It te an o^irftne present Inventton to provfcte 

IhjuWcfystalcaspiay device havlr^excssem visual wmpnwnBHwaiwwHwsqnDM 
[0013] Tb mis end. the preeertftwemionhw the Allowing conflflur^ 
1(M14J The llquw ciyetaldteplfly device accordlr^ to tho pm^ 

^'T^^ sandwiched between a pair of mutually fadng substrates, haying pbcete corr^rislr^ multiple 

sub-pbcels each correspondlf^ to dmerent colore; and an lUumlnatlon dsvtce provided to the opposite side of the liquid 
. crystal dWay i^el as to the obsenratlon kc^ for lllumlnadr^ the liquid crystal dbplsy panel with niumlnailoh Itaht 
■ having a trmsflectfve layer disposed on the opposite side of the Bquid cfv«aJ as to the obseiyatlon side with a 
traiwnlsslve portion tor transmitting the IDumlnaflon Oght fonned thereto, wherein the area of a transmlsslve area co^ 
responding to the transmlsslvepoftlonmatleastonesubiJlxeiom Of mult«pl6 sub 

aPW<»iT«p«w^ the transmlsslve portlori alanether subi^Ocei, d«er; and ecolor ffltsr provided corresponding to 
each Of the subi9fccels, tbrtransmfttlnfl Bftht of a wavelength 

POISJ According to this liquid onRrtal dlspl^ device, of the multiple sub^jbcels maklr^ up the pixels, the percemase 
.oTtransmlsshre area of one of the eubiiMs is made to cVffer from the percentage of transmlsslVQ area of other sub- 
l^els. ttieireby enabllhg the essential Oght tranamfttanee ratio of the sub-pMa as to the lUuhilnstloh Bght of the flluml- 
naOon device to be aibltrarlly eelected Acoertllngly. even In the event that tfnre are Insularities m the spectral prop- 
eitlee of the iOumlnstlon light (lumlnanQS and quantKy of light ^ the lUumlhatlon Bght at each wavelengm, speetreJ 
energy, etc.). the irregulafnes of th» spectral properties of the Hkeemltdngftamthe Uqulderystal display panel at the 
observadon eide can reduced by compensadr^fbr he Inogularitlea. arid the peioenmge of the trahsmisslvoarea 
of one of the colore can be Intentionally Increased so as to seiiaet a cO^lay color withihe liquid crystal 

[0018] NoviFi With the present Invention, the ansa of the transmlsslve area at ea^ sub-pixel is preferably an area 
aoeording to the spectral properties of the IBumlnatlbn l|ght TTils can realtee sxcellem color repioducdon even In the 
event that there are Irregulerttles Jn spectral properties of the Rlumlnatlon Oght. by oompensattng for iirMularUes by 
nnaKIng tho percentage of transmlsstve area at each subi^bcel to be a percentage according to the spectral properdes 
Specifically, an arrangement niay be conceived wTrereln tho area of the transmlsslve area at each sub-pixel Is an aiea 
according to the lumhance of the wavelength of the niumlnaHon light correspondlr^ to tho color of the sub^bcel That 
if thaarearftli^tranfimlBalw areaatasub-pixBlto bMooioroorrsapOTdtr^toawavelengpEhd^^ 
light with great luminance smaUer than the area ol the transmlsslva area at a sub-pbcel of a color corresponding to a 
wavelength of the iQumlnatlon light wfthsmaD luminance, Oght In the Olumhatlon light with more luminance can be made 
■i to have relatlvely lees hffninance In the obeenretloniight, airt on the ottter hand, light In the iBumlnation Oght with less 
luminance can be made to have relatively rhore luminance In the obsen«tl6n Ught In this case. maWng the area of the 
transmlsshre area at each of th^sul^ptxeis to differ fbr each sub-pixel correspomflngto a dilferemcolor ae..such that 
. the area of the transmlsslve area Is the earns for subHMxels correepondlini to the same color) Is advamaasoue in that 
the configuration can be slmpliridd. 

[00171 : Also, a CQB^ may-bo conceived wherein th^ spectrai properties of the inumlnatlon Dght dirrere accordhg to 
the pramon within the substrate face of the Oquid crystal display panel; In this case, the area of the transmi^lve area 
at each, of the su&pbcels prsfersbly to made to dlflSsr In conflguratton according to the position of the subi)ixel within 
*^ ^ ^^'^ '^^ anxingemont altows the Irregularftlee In spectral properdw 

or the IBumi naton ll ght.ia^ln the substrstoface (I.e., Inconsistencies between the spectral properties at one position 
wiminthaeubsbatBfaceand epectralpropertles at another position) can also be ocrniperoatedtbr,^ cotorreproducilon.- 
can be Impipved in a rnor^ sure manner. 

[00101 Also- aconfisuratlonWaybedB^ ISari (^ihg portion fonhed In the^ 

transflectlVB layer corresponding to each of the. sub-pbceis. In the event that this configuration is enjoyed, the man- 
ufacturing process can be almpined by a part or.the ttansflacdve layer formed beforehand being removed by otchiig 
or the like. Now. an arrangemerit.wherein one opertb^ portion b provided for each sub-pbcel may be cbnbetved. but 
In this cae»..openlng porttonswUbocoricBntratsdat apartof theareas of thesiib^lxels, whichcould lead to occunence 
of graminess of tho display due to the opening portions: In ordor to sohre this problem, ah arrangernent may be con- 
colved wherein the opening portion oomprfeas opening parts of generally the same area formed mutually separated c 
the number thereof according to the area pf the transmlsslve area at the sub-pbcela. Thus, the operiing poitieiw can 
be dispersed overthe entirety of the subirixdi, so oocunfonce of gralnlnBss: such as desoribad above oah be avoided 
10010) A«6o,a8adIff««nif6nnorthetransflectivelayerlnaHquldCfy5«aldbp^ 

Invention, the transflectlve layer may have the bmsmisslVB portion Ibrme^ such that an area fbllowlng at least one 
aide of a plurality 01 sidee deflnlrig each sub pixel senres as the trartsnr^^ 

[00^] Also. In orderto achieve the atove objects, the liquid etystal display devioeaooording to the preeeht Invention 
serving as a transnecUve liquid crystal display device whlch pertemw displaying by switehbig between atranmlsshw' . 
mode and a refiecOve mode, may comprise: a liquid etystal layer sandwlchsd beMveenan upper substrate and a lowar 
substrate facing onia anothen a transllecQve layer which has atransmlsshre area tor transmuting i^it. and a refleedve 
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area for reftocttng IncMem ffgm from th» upper ei^^ 

8ubstrst&; a color flRar deposed on the upper side of th9 transftecttve tayer, upon which are arrayed a plural^ of 
p^nem layers having dttferent colore according to each of eub-pteels cohfigifftng a display area; and an lllumlnetlon 
device ^flspoaed on the outward aide of trta loww subetrafie; wher^ the ptgrnort layers are formed over the entirety • 

5 of en area overiapplr^ thetransmtntve area in a planar nnanher. and an area overlapping the reflecttve area In a planar 
manheri whein^ ai least one color pigment layer is formed only at an area ovarlappthg the r^e^Uve area in a plahar 
manner and whmin the area of the pl^nent layer fomutlon area, where the pigment lay»e are fornix Is formed ■ 
euch that the area thereof is dtfferent betwran at least one color ptgment layer of the pturamy of plgrnent layere of 
differfng colors, and another color ptgrnerit layer. . 

to [0021] . With as Itquld crystal display device, the plgrnent layers are fonned oh the eritlre area overtapptng the 
transmlselve area In a planar nmhner and an area 6)0clud(ng a part of the area ovierlapplng. the reflective area In a 
planar mannen with a pigment layerformatlon ariaa where each of the pl^nerit layere are formed, end an area where 
the pigmeri lay^ are not provicted at part of the area overfapplng the reflective area (hereafter referined to as '^Igmeirt 
- layer non-f ormatioh area") in a planar manner, so a pait of the Inddeht external l^ht entering the Rquld crystal xflsptay 

t9 device wheh.ln the reflectlye rfiode passes thrbu£0 the p^ant layer npn^omiatlon area.andthe flght obtalhed ty 
passing through the color fjW twice when In the reffioctlve' mode. is. a ligK coniblhlng unoolored light pas^ngHirough 
the p^^nt iayw- npn^Q nritfibri cotored 1^ pasdnp tfnt>ugh the pispnbnt teiyi^ fommtlon arGCu 
{0022] ^ On th^ dihb^'hand, ilgtit cast In from the t>ad(M^ and pait^g thitilgh the.trahsmlnive ar^ when In the 
transTijjsMslye riipdft^^passes t^^ ibrmatioh areas, arid thd'llght obtained Py passing through the 

: 2P color rater oni» i^t^ in the trvLhsrnbssive nribde is aH mtbred Ylght. Thus, thci'dltference in 6once4TtrBflon beetweerttha 
light obtained by passing throi^ the color filter twice in the reftecdve hnode and the Ugttt obtained by passing through 
the coter filler once In the trOTmlMh« mode can be^r . ' / 

. [0028] .Cons^uently,aco1ortransfl^t^ 
reeognttfori In dlstsilay for both the renecttve mode and treu^ 
[0024] Moreom.wmi the Oquldcry^ display devu»€ceordIng to 

layer fomiatlon area dlffere between a p^sint layer of at leicut one color out of the plgmeiit layere as to pigment layere 
of other eobrs, M adjustment of the colbf flBBr coib^ 

ronrnatlon area, tlierGd»y enebUiig improved color reproduction, eo a Bquld ciyrtal display devlcerwith exoeHent-tfeplay 
quality can be realized. • 
30 [0025] Aiao. With the BbcAMh^jeserlbedilqulders^d^ 

layer and green layer and blue layer, with the area of the.pigment fohnation ar^ preferably beliig foimed euch thaS 
the area thereof is smaner tor the green layer as to the red layer and blue lay^^ 
VmBl Arranging the liquldV^ystal display device mus allom f^^ 

that the pigment layere eompnee a red layer and green layer and blue layer, and a Oquid cfyatal display d&tvbe wtlh 
38 afven more eaccellem display quality can be realized; 

[0027] Also, the above-described Nquld cfyetal display device preferably further comprlsee a transparent film for 
smoothing thaetepbetyraan the ^gmem layer fom^OT 

[0020] Arrahglrig the liquid crystal dispfay devica thus can do away with adverse eflecta due to the stop between the 
pigment layer fomiadoh area and the area where the pigment layere are not provided, euch aa irregulaitties occurrfng 
40 In cell gaps causing Irtegulartdee4n cbpIayowkig to the ptgment layer fomtatlori area and the area 

. vvhere the plgment iayerBiare notprovided. andiabconll^^ 
improved. 

[002d] With the aboVe^escHbed Hq&rd aystal display device. the transnit&siVs Is'-formad by tha'tranifUBCdver 
lay«= bieing ^ned In a virtndow-Ulce manner. 
. 45 [0030] Also, the above-dascrtbed liquid crystal display device rhay be configured such that bahd-shaped transparent 
elecfimdes era disposed on the Inner side of the lower substrate, end wherein a band-shaded transrinlsslve area Is 
' formed m the transflecttva layer by the transparent electrode paotem width being fonried wider than the transflectfye 
layer pattern vtrldth. 

[0031 ] With th i above-described liquid eiystaj display device, the transflectlve layer Is preferably tbnmed of ahiminum 
^ or an aluminum alloy, with the pignnent layer containing a bUia layer, and «e area of the pigment layer fOrmatioh area 
being provided so that tha blue layer le ernafler In dompa^ 
[0032] ) Vimh the liquid crystal display ctevteaco^ 

eo that tho blue layer is smaler In comparison to the red iayer, eb even' In the ^reht that.the light raflecM by the 
tranaflectKrelayerlBcoloredbMe,duetothetren8nectIvelayorbelngf^^ 
55 threughtheoobrfittertMce,8oaBquldciy8taldIsplaydaMoewlthe ' 
ciem be realized. 

[0033] Alec, With the €^e-<fe8o«ed Oquid cryataldlBplaydevloe.^^ 

ailver or a allver alloy, wtth the pigment layer containing a red layer and blue layer, and the area of the plfinwit layer 
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[0034J Wimir»flquWciyBtal display devlwoonfl^ 
ep thm me red layer 18 wiuutefjn comparison to thi b^^^ 

the 1^ rartocted by the traiwfledlve layor la colored yeHow, <^ to the transnectlve layer Mng termed of sDver. 
oorreeeon b made by paseing through the color flltar twto« 96 a A|UM cfyetal dbplay device with exceOent color re- 
.preducdon and high dteplay quaU^ can be.reallzed. 
iq035I AteoiwRhtheabove-deecrtbedllquWcfystaldMa^ 

a^uatedbyctangtngttoareaofthepigmemiayerfionn^^ ^ 
C003«l . wtth such a liquid crystal display deylee, thednrerence In concentration Mween the Oght obtained by passim 
through the color inter twice in therenectiye.modeand the Dght obtained by passing thiough the color filter once In the 
transrnlsalvemodecan be reduced, whUe Improving colorreproduetlon. Qonsequsntiy* acolortransnsctlve Uquwcfystal 
display device wtth display qfetmBarfy good oofortnaon, Mgh visual recognition, and sxceOent color reproducflon, Tbr 

the renecdve mode and transniCBslve mode, can be realized. 
(00371 AIsp, In orderto achieve the above objects, the Qquld crystal display device according to the present Inventiwi, 
serving as a transfledlve llquM ctyetal dsplay devtoe which performs displaying by swftchb^ between a transmlsslve- 
mode and areflectfve mode, may comprise: a liquid ciystai dlsplay panel foitnad of a Qquld crystal layer sandwiBhed 
between a mutually liselng upper substrate and towsr substrate, hovft^ pbcels maMi^ up a dlspl^ area comprising' 
, noultipla subHsbrete each conraqpondhg to different colore; and an.Dlumlnation device provided to the oppMlb side 
(outer sfcte of the towersubstrate) of the flquid crystal display panel as to the observalton side, for Uumln^ the llqiiH 
crystal display panel wtth illumlnatl.onlght; \ ' - 

hav&ig a transflecttve layer dlspcaed on the opposite tide Gnner side of the lower substrate} of the. Dquld crystal 
layer as to the .toorvaHon side; arid a color ifitter provided abovo the transfleieOve layer wtth a pturall^ of pi^nent. 
. layere of dmerent colore corresponding to each of the subiihrels arraysd theroupon. for transmltOng ligm of a wave- 
length corresponding to the color of each sub-pixel; 

Wherein atransmlsslve portion fortransmlttmgtheinurnlnatlon Og^^ 
flectlve layer hjrther comprising a transmlsslye'area for transmitting light and a reftecdve area.forrefleedng Incident 
light from the upjser substrate side; 

and wharein trattMTrfeslve'pQrtlQn la fotmed auch that the area of the transmteslve-atea corresportdlng. ta the 
IranamJsslve portion at at least one eub-pbeel.of the plurality of sub-plxel8. and the area of the transmisfilve area cor 
responding to the transnilsalve portion at another eub-pbcel. dlff^^ 

and Wherein the pisrnent layere are fonned over the entirety of an area overlapping the transmlsslve area In a 
planar manner^ and an area dveriapping the n^lectlve area In a planiff manner, wherein at least one dolor plonent 
layer Is formed at a part overiapplng ^ renecdve area In a planar manner 

and wherein the area of a pigment layer non-fOmiaUon area where the pigmem layere are notfonned at at least 
one eub-pb(el of the plurality of sub-pbcels, and the area of a pigment layer non-fonrcmon area at another sub-ptxel 
differ. . . • 

[0038] With such a liquid crystal (fisplay dsytce, ttie transmbslve portion Is formed such that the area of the trener 
nilselve area corresponding to the transmlBslve portion at at least onia sub-pixel of the plurality of sub-pbcelB. and the 
area of the transmlesltfe area coneepondlng to the transmlsslve portion^ an other sub^stxal. dWfer, and also the area 
of a pigment layer non^ocmatlon ersa where the pigment layere are not fornied at at least one si^>Tpb(Bl of the pluralty 
i9feubi>ixelstand ilie are^^of aplgrnenriayerim^ : ; 

[0039] Accordingly, wtth buch a liquid ciyslBl.dleplfly devlte. the display colore and brfghtnesa are adjusted by chang- 
' ^rtS theratto of thetranismlsslve area ^ fbltectlvd arta In thb sub^iS^elatiGtweeri one'of thb muft^ 
ancthersub-plxel, andalsothe display colore and brightness are acQiotedbyacQUs^^ 

fitter by changing the ratio of the area of the pigment layertbmiBtton area and the pigment layer nonTfOrmotion area, 
between at least one color plgnnem teyer of the pigmem laym 

[0040] with convenflonaltranshective liquid crystal display dsvlem Increasing the transmlttBricerado.by enlarging 
the transmisshre area such that a bright dliplay can be obtained when In the transmlsshre mode has tiie problem In 
that the reflectivity decrsa^ and the display becomes daric when in eie rsfleettve mode, so It has been dIfficuB to 
realize a transflecttve liquid crystal display device wherein a bright display.can be obtained \n both the refleettve mode 
and transmlsslve mode. 

[0041] Conveisely, wtth the 6Aove<lescribed liquid crystal display device, even In the event that the transmlttanee 
ratio is Improved by enlarging the transmlsslve area such that a bright display can be obtained when m ttietransmlsslve 
nwde, sufficient reflortM^ for a brigm display when In ttte rsflecHva mode can be obtained by entargbigthe area of 
the pigment layer non^nration area, so.1here Is he prablem ofthe display becoming daric when In the rafleotive mode, 
even If the reflective area Is smaller. 

[0042] Thus, according to the above^iescribed liquid cryetal dlspl£^ device, the brightness can be eifectively adjust- 
ed, and a brigm display can be achieved whether In the reflets mode or the trecismisslve mode. 
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(0049] Biithk.wtm such e^Dquid crystal (flsptaydev^ 
transmlsshre area and retlectn^ am 

prop^rtlGs ot the color mar by dianstng tho ratio ol tho area of the plgnrteitt layer fomratidn area and the pigment layer 
non^ormatlon area for each of the plsmnit layers, so the display cotors can be effectlvery acQusted, and extremely 

9 excellent color reproduction can be obtained. 

[0044] Moiewer. ttte abbva-de^rfbed liquid aystal display devtoe has a plgrnoit layer tbnnatlon area and pigment 
layer non^onnatton are£u so the dsrerence in concenraion oY 

cctormsr twice in the rellecdve mode and the light obtaln^j by passing throi^ the color filter once In the transmtssh/e 
mode can be reduced* ao a color trensflecdve liquid crystal disptay devtca ^ 

10 visual recognUon, for both ttte rifnect^^ mode andtranamlssh^^ 

t0045] Consequently, using the above^descrlbednquld ciystal dlspteof deyice enables a colortransflectAfe 11^^ 
tal display devtcei having extrenrtely excea 

[0048] Alsojn order to achieve the above otjjBcts, the electronto equ^ 
prises one of the abdve^lescrfbed nquU crystal 

19 [0047] For eoffin^le. the Qqiild crystal display device according to the present Invention nnay be used as a display- 
device In yitrloue typee etectrbnic equlprnent, such e^ v^bus dfeplay devloea IDce tetevlsloha'or ntpnftore; oommu- 
ntcation equ^^nt such ea Mlhiltf toliHshcmj^^ orfDAaVMbmuldbn proces^ dMaes auCh aa personal computare. 
andsOfBrth^. . , ' ' " 

[0048] Acrardln^ to theeleetnsri'c 

20 the iiluminadon light, this can be compensated fbr to reaflzea display with high colorrepibducdohi thereby yielding 
olbctronib equlpntont having a Dquld cry^ display devloe with exceOenCvlsual recogn.lUoniaothls Iseultabldforelee- 
tronb ^uipriram regarding whteh partfaajlar^ 

Embodiments off the pimnt Irwenubn wornow be deiscrbecl by way or further exainplB or^ and wtth reierenee to the 
aooompaiiylng drawings, m which:- 

29 . • • ' 

Rg. 1 tsacreae-aedtlonddlagtBmllustrBtlngtheeonrigurBtlonof anqulderya^ 
embodiment of the present Invention. 

Rg[ 2 Is a graph Uluscratlng spectral properties of the idumlnatlon light cast onto the liquid dystal display pane) . 
fmm the lilurfdhatlon device In the Dquld ciystal display devfra \ 
90 . Rg; 3 is.a plan view IDustratbig the posKIpnal relation between the 

and the connpdnenta fomfted on the second substrate of the liquid crystal d^ 
Rg. 4 Is a graph Dlustratlng the trensnnlttanee ratio jm 
liquid crystal display devloe. 

Rg. 5 is a graph Ulustradhg apectral properties of the fliurhlnation tight passing through the UquM crystal display 
as . panel and emitted at the bbservatlon side in ttie liquid crystal display device,. 

: Fig.. 6 la a graph Htu^iitrafing spectral properties of the niumlnadpn l^t passing through the liquid crystal cBsplay 
. . panel and emitted at the observation side In the event that all opening portions in the reflective layer are of the 
same area. 

Rg. 7 |8 a cross-eectbnal diagram Qtustreting an example otthe confl^irBtlon of a Dquld crystal display device 
40 according to a secc^dernbpdtrnem of the present invention. 

Rg.. a is a perspective- vleWHIIuetraUng the prlrtdpal^ portlorn of the liquid cry8tBhdl8play.paneli in thellquldcrystal^ 
display device. 

Rg. a Is-^anPlan^riewUIIustilating^ positbriai reiatloh between the pbcel eliktfbd&S^oh thtflirsl inibatf^ 
cornponerits fonnned on the aadbnd substrate of the liquid crystal cDsplay da^ 
4S Rg, to Is a crbaa-aecdonal diagram Dftistrattn^ the configuration of a liquid crystal display devloe according to a 
third embodlitient of the preeerit bwerrtlon. 

Rp. 11 is.a graph jlusbatlng the transmfltanee ratio properties oTthe color filters oorrespondng to each color 4n 
the liquid crystal dlsplBy devtca. 

Rg. 12 la a plan view liluatrating the positional relation between the eub-pbeela and refleetlve layer In the Hquid 
a crystal display device. 

Rg. 13 la a CIE chromaUdty dagram showing color coordlnatBe of cbior display ^ the Dquld crystal display device. 
Rg. 14 Is a plan vtsw btuatrallhg the poslttohal relatlbn betwsen the transparent etodroctes on theflrit aubstrate 
mdthecomponentaforrnedontheeecondeubitr^ 
of the presWit.tnventlen. 

99 . Rg. 15 la a diagram Wustraang an ocample of a liquid crystal display devloe according to the present Invention, 
and Is a partial cross-eecesslori view Illustrating an ocample of a passive matrix tranatlecdve color liquid crystal 
display device, wherein the color filter Is provided on the Inner side of the lower 

Rg. 1 6 is a diagram tnuatrattng only the transf leolhre layer and color filter and shielding film of the liquid crystal 
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display devlcd ahcwn In Fig. 15. wherein Rg. 1 6(A) le a plan view for desotrtng the ov8rtapf>lng of the treirnnecOve 
• layer and thecotorfllten and Fig. 18(B)teacro88-6ectlonalv!waIons A-A' shown In F^^ ie(A). 

Fig. 17 te a dlaflram IlbistiHtlng only the tranaftecttw layer and the cotor fffier and the transparent electrodes on 

the tower eiit>strate In the QquM cfyatal displ^ devfoe according to the tlllh embodlnent, vyherein Rg. 1 7CA) ie a 

plan view for desciiblng the overtapptng of the traneflecUve layer and the color filter, and Rg. 1 7(B) Is a doss^ 

sectional dlagranifdflowrtng line C>C?ehown h Fig. 17CA). : . ' 

Fig. iSteadlagiBmHiustiattng another exanrtpteotallquMciyst^ 
- and 18 a partial crose^eeoeeelon view litustrBtlng an example of a paeshre malrtc traneflecthre cotor liquid crystal 

display device, wherein the cotor fitter Js provided orv me inner side of the upper eut)8tmte. 

Fig. 19 Ie a diagram lUustratlnfl onv the trartsfiecih^ layer airt 

display device shown In Fig. 1 8, whereh F^. 1 9(A) Ja a plan viewf or descrwhg the overtappmg of the tranafiecdve 
. layer and the cotor nit w, and Fig. 19{B)isam8»«eettonsiivtewaiong B-ffehomlnFlg. 19(A). 
F^. 20 la a diagram iltUBtratlng an example of another liquid qystal display device according to the present Imran- 
tfon^andlea partial crossM^ltona^ylew Iflustratlng an example of a passive matrix transftectlvecolor fiquW crystal 
dtoplay devtoe wher^ trarap arent electrbdea are directly providad on the transflective layer. 
Fig. 21 to a diagram niustratlng only thetransftocOve layer arid color fUterand tremsparertiielectn^des on the tower 
'svibstreta, In the liqidd crystal (fisplaydevtoe shown In F|g. 20, wherein Rg. 21 (A) to 4 1^ vlmvfordescrbing the 
overlapping of the tranafletflve laysr and the color fBter. and Rg. 21(B) to a crasa^ecttonal view ateno ilne OD' 
shown in Fig. 21 (A). • . 
Fig. 22 to a perspective view DliistrBtlng-anex^^ ■ 
Fig. 28 to a perspeettve vtow OIustRtf lig an aim 

Fig. 24 to a perspedlve vtowlllustrallng an exampto of a pbitabtoinrdnnatlo^ processing device such as a word 
processor or a personal computer. 

Fig. ^ to a diagram HlustTBttng only the transnecttva layer and color fmer and transpmnt eleetredee on the tower 
substrate of the liquid crystal dsptoy device aoooiding to ttie test exampto 2, wherein Rg. 25^ to a plan view for 
descrtoing the overlapping of the transflective toyer and the color fDter. and Fta. 2S(n te a erosMeetlonal vtow of 

Flg.2S(A). w«.-««uvn« 

Fig, 28 Isajii^rani lIluatrHtmgjanly.the transflective laysrand cotor fitter and tmnsparent elamdes on the lower 
substrate of the liquid crystal dtoptoy devtee aocordlng to the test exmnple 3, wherein Rg. 28(A) to a plan view Ibr 
descrtotng the overlapping of t^e traiiaflectlve layer andthe oetor fUtar, and F& 28(B) te a rmon nnrtfonil vtow of 
. Fig; 26(A). 

Fig. 27 is a diagram IQustradng the results of measuring the light emitted from the liquid crystel dtoptoy device 
accorritog to the test exampto 1 . whereto Fig. 27(A) to a chroniatte^ 
niode, and Rg; 27(B) to a chromaitolty cflagram of the light obtatoed to m 

Fig. 28 to a dtogram lOustFatlng the rssutta of measuring the light emitted irom the liquid crystal dtoptoy device 
according to the test example 2, wherein Fig. 28(A) to aciiromatWty dtogram of the light obtahed to ther^ftocltve 
mode.and Rg.28(B) tea chnsmattoftytfiagram of the light ob^ 

Fig. 29 to a diagram Ibusbatlng the results of-meisBurlng the light ernltted from the liquid crystal dtoplay device 
aocordtojBj tQ the test example d» wherein Rg. 29(A) to a chromatWIy diagram of thie light oWBln.ed In me reJtecttve 
HiodOi and F!g; 29(^ to a chromatic^ dlagrarn of the 11^^^^ 
Flgr3a'.te-a':dteg«m4liu8trattog.tfie-reSult8^of measurl^^^ 

according to the test exampto 4,. whereto Rg. 30(A) to a chromaitelty. diagram of Ihellght jsbtained to the reftecdve 
h1&da;^ FIg>30(^ to echrOMticlty dtogfem df^he l^ht obtatoad tothelj^BEriaiiteBlve iriddi; ' 
^^18 a diagram IDustraltog ttie spectral praperttea of tt» cotor flttar used wfth the liquid cr^tal dtoptoy device . 
aecordtogto ttwiest example 4, and to a graph Illustrating the relation between the trarnmlbnoe ratio of ttie color 
filter and the wavelengths. • 

Rg, 32 to a diagram lUustrattog dietiansftocttve to^er and eoier liter tottielquM oystal display d^vfce according 
to an elgmh embodiment 

Rg. 33 to a dtogram illustrating the ttfansftoettve laypr and colbr fOtiBr to ttie Oquld oystai dtoptoy devfee according 
to a nirth embodiment. 

[0048) The foltowlng to a dMolptton of tt)e embbdlnento of ttie present Inveijflpn, wfth, reference/to ttie drawings. 
The embodlmente iiluetrate jonefom) of ttie present Invention, but do not reetrtet ttie invenflon, and modlffeattons may 
be made arbitrarily wtthto the scope of ttie prssent Inventton. 

.<A: First Embodiment: Uquldcry8taKdi8playdevlce> 



£0050] Rret, the first embodlhrient. vvhereln ttie present Inventton to appbed to a passive matrix trahsflecOve liquid 
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crystal dl^tay devlcb. wlO t» dascrt^ wtm reterertce to Rg. 1 . Note that in Fig. 1 and tne subsequent drawings, the 
scale of the -tayer6 and nrtmt>efs differ one from another, in order to malce the layos and ntembere of a recognizable 
size In the drawings. 

[0051] As shown tn Rg, 1 , this liquid oiystal display device has a I)qu|d crystal display panel QiquM cry^ paneQ 
5 50C configured of afirst substrate {u^&r substrate) 3 and a second substrate (lowersutfstrate) 2 appied one to another 
across a seal member 503 w|th Qqidd crystal (a UquU crystal layer) 4 sandwiched therebetween, and an illumination 
device (a so<a6ed back-(^ unit) 5 disposed at the second substrata 2 side .of the liquid crystal display panel 500. - 
Also note that In thetollowing dsscr^sftion^ the opposite side of the Bquld crystal dteptay panel 500 trorri the lltumtnatlon 
device jS as shown In Rg. 1 wtQ be ret^ra^ to.aa.the "observation sidsr. That Is to say, the ^obsenration atde^ le the- 
to eide at which an observer viewing Irhageedlspt^^ 

[0062] Tlie IDumtnetlon devtc^ 6 has rnuttlpte LEDe 621 (only.ohe is shbwh fn^Rg. 1) and a light guiding plate 622. 
The rnuitlple LEDs 621 are arrEQ^ fadng the-stde edge of the light guldlns(plate 622^ and cast light to this side edge 
fabe. the light gui^hg plate esS Is a p|&t»«heped membsr for giildir^ light from the LEDs 621 cast In from the sitte 
edge face to the sUtstrate face of the liquid crystal dlspliay panel 600 (die surface of the second siibstraifee 2) In a' 
19 uniform manner. Also, a sca t te r in g platia or the VSkb is apjpOed tb the face of the I^ guiding plate 622 facing the liquid 
crystal di^iay partti ^ to scatter this Qjgftt gitldlng plate 622 to.the liquid cry^ display panel 

SOiO In a ur^l^rni rnajfinfHr, while a rsftocting plate IS ajsi^ied to the opposite slde fabe fbr refliacdng light headlhg liithe 
oppo^ dliBcdon froriii the fl^uid cryBtai display panel 600, toward the Iquld cryst^ cfisplay pariei 500 (both onntaad th 
the drawings). 

[0053] Now, Rg. 2 Is a graph illustrating an sxoTiple of spec^ 

wavelength and luminance oTthe Ilkirnlnatlon lldht) trmditfadto the liquid crystal display panel SOOfrom the Illumination 
devices. 

[0084] That Is, In the graph In Rg. 2, the horlEontai axle shows the wa^ 

lunrilnanoeisr.thPBinumlnatlori OginateiEdi ofthe^waveleriig^ • 
. » le set as '1 .00* as a referehce value. As shown In this drawing, in the present eMod&nem a case la assumed wherein 
there are Irregulamtes Iri the luminance In the inurhinaaiEm Oght over the wavelengths wtthin the visible, light rangSi Le.. 
wherein the spectral properties of the IRumlnatloii light are not unVomi. Specinealty, wrhlle the luminance of the llluml- 
. nation light according to the pieeeht- embodiment is greatast at a wavelength doee tb 470 nfn which corresponds to 
blue dVDugh green Ughti the lumlnanoe at erouhd waveiehgths 520 nm or isbove corresponding tb yoliow light through 
$0 red nght.ls comparath^ wsaloeh though the.detalls wtD be dsscrftad later, aocordlng to the liquid crystal dlaplay 
device according to the present embodlrYierrt, even In casee of perionrr^ng transmisslvjs display using illumination light 
. wlthsuch irregulamies Ih spectral properties, the ^rbcts of the inogularWes In ttie spectral properties In tiie light cast 
out at the observation side of the liquid crystal display pan^ 500 (i.e., tiie light viewed by the obsen/er/Hereaner 
refered to as "observation light".) are euppresaed, and good color reproducBon can be realized. Note tttat wnh tfie 
S3 present embo<ftT)iem. a case to aseumed wherein lOiffnIhailon light having the spectral properties shown In Rg. 2 ts 
Irradiated over the entire substrate face of the Bquld crystal dliep^ 

[0055] Rstuniing to Rg. 1, the first substrata arid the second substreto 2 of thsl^uld crystal 
plate^haped transmlssVe rriembers, such as gla^ 

[0056] Multiple trenspc^erit electrodes 511 are formed on the inner surface (the liquid crystal 4 side) of the first 
40 substrata 3. The transparemt electrodes S1 1 are band^ehaped electrodee eidendlng In a prsdetsmnlned direction (tite 
Haftand right'tHrectioria^n-Rgi-l-),-^^^ 

Oxide) or the fii<e. Furtiier, ttie surface of die fli;^ substrate 3 where the transpanant electrodes 611 are f omied is 
bdvered by an oriented fitrfi^S. Thls^rleritsd film 1 6 Is an organic thin fM sUcH-^pdlyimiaa'orthe ID^T a^ 
subjectedto rubbing processing for tiipulatingthaohentaU^ 
45 [0057] Also, on tiie outer side of the flret aubstrats 3 ttiie surface of ttie outer 8ldj9) a phase difrerance plate 1 7 and 
an upper. potarlZBtion plate 1 3 ara layered and dispcned In thea 

[0058] Ontheotiierhand.arenebtivelayerOiananedi^ having mutt^Ieopenlngportlone 621 a (daecrlbed 

In detail later) Is formed on ttie Inter cnr8tal.4 side> surface of the second siMnate S^ of a material havbig 
' reflsGSing light such as aiuRilnUm or sliver for exainpia. The inddantai light from the obsenration slds of the liquid 

50 crystaldi8playpanel600lsreflectedatthe8UifaoeofttttatrBn8neetivel^^ 

than the area where tiie opening portions 621 a are fbmwd) and is cask out at the observation slde^.theraby realizing 
a refleiBttve dlaplay. Now; the Inner siirtaoe of the second substrate 2 la rhadb to becdarse so as to fomi a scattertng 
structure (unevehneas) at ttw Burrjaceorthetrahsneedvel^^ 
(00591 Al8o,al/4waveiengthplate16andalowerpolailzattonpla^ 

55 Of the outer ald^ Of ttmseeond substrate 2. 

[0060] Rjfther.fomisdonthemnersldesurfaceoftheaecohdsimstrateiZcoversd are 
a color inter 522 (S22R, 522G, 5229) and a shielding layer 523, an overeat le^er (smoottilng layer) 524 for smodttilng 
theunevenne68fbrmed.bymedolorfIRerS22andtiieshleldlnglayer5^^ multiple transparent eteetrpdes 525, and an 
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oriented film 9 the same as the above-described . 
[Odeil TTietmnsparert electrodes 625 aiebarK^^ 

of a transparent electroconduedve nraterfal. Now. Fig. 8 eehamstlcally shows fiiepostttonal relatton between thetrana- 
parwrt^eclro^61 1 (shown by slngle^ot broken Pnes). on the first substrate 3. the tiarisparent electrote 626 on 
the second substrate 2. and the color After 622. As shown m the Rgun&» the transparent electrodes 626 extend h a 
dlrecdon lntersecttng thetranspaiBmeJectrodeseil (vertlcaJ to the paper m Rg. 1). The liquid ciystal^sandwfched 
between the first substr^ 3 and second sdbstrate 2 changes tn ortsntBttoh direction by voltage being appflM between 
the.transparemetectrodasen and the transparent etectrodes 525. In the following description, areas where the trans- 
parent electrodes 611 and the transparent electrode 5^ face one another as shown m Fig. 3 will be. refen^d to as 
•sub-pbcete 651 (661 R, 651 G, 651 B)". That Is to say, the sub-pbcels SI can also be described as the smallest units 
of areas wherein the orfentatlon of liquid crystal changee according to w 

[0062] The shielding layer 623 Is formed In a laltice^ike shape so as to cover tte gap portions between the sub- 
pixels SI arrayed In maWx fashion (that is to soy, areas other than the areas where the trHnsp^iert eiectrodss 511 
and the transparent electrodes 625 face one another), serving to shield the gaps between the sub-plx^ 651 ! The 
color filter 622 Is a layer fornied of. a resin materfal or the Uke corresponding tb the sub^txels 661 . and m shown. In 
Rg, 3. is colored, with a dye or pigment, either R (red). G (grBen)rOr B (Wue); tn the foOowir^ eub^lxets corresponding 
to the color filters 622a 522G. and 622B, will respective^ be referred to as subisbceis 661 R. 651G.^and ffil B. These 
three sub-pbo^ 651 R.651G, and 651 B with -niutual|y<ffifertng colors fomi a pistel (doO 616, which Is the smaltest unit 
of the display image. 

[0068] IMow, Rg. 4 Is a graph representJiig tiio transmlttance ratio properties of each of the color niters 522R, 522G 
and 5220; witft the horizontal axis as the wavelens^h of mptdsnt Ught to the color filter 522. and the vertical axis as 
transmlttance raSo (the percentage of Ught emitted aete this ambuntof incMem l^. As shown in the figure, the color 
fitter 622R exhfetts high transnHttanoe ratio tor fight hawing a wavelength 600 ran or more which conespends to red 
the color filter S22G exhibits high transmBtanoe raitle for light having a wavefoigth of 500 through 600 rim whibh w 
responds to greeri. and thecolor flitar622B axhibte high transrrtttanoe r^^ 
500 nm which corresponds to blue light. < . 

[0084] Next, dascrlptlbn wfll be made ragarding the fomi of the openhig porflona 521a Ibimed in the transfleoOve 

Iayer621; . - .. . — _ 

[0085] Rr8t,fiieopenlngportlpn8621a(Erepnovld8dnoarlhecenterofeaehoflheaubH^ 
layer 521; iRumlnatlon UgM fonn fite iflumlnatlon device 5 passee trough the opmliig poi^ 521a arid Is enilttad 
from theobeen/ation side of the fiquM crystal display panel 500. thereby realtefrig trensmtoslve dbplayL In (he following 
description, of the area of the subi^ixets 551, the arra corresponding to the operimg poiilons 521a. I.e.. the area 
through which Hiuminatlon light from the Dlumiiiation device s'passes, will be rofened to as transmitting area (trane- 
missive area)". 

[OOWJ Further, theopeningportlons62lafonnedonthelran8flectivelayer621 have the area thereof selected euch 
that the arra of the transmlsslve areas mutually cWfer fbr each of the three sub-pbeels 551 B, 651 G. and 551 B, making 
up each pbcef 615. More 8psclfica»y> tfie.araa of the opening portions 521a corresponding to each of the sub-ptela 
551 R. 551Q, and 651 B corraapondB to the qwdral propetttee of the ffluiiilnatlon Rdht emitted from the Bluhftjatlon 
device 6. 

[0067] WJththepreeemembodlrnent, as shown In Rg,2. of the IDuminatlonl^enTltted from the Illumination device 
: .5rlhe:lttrnlhance«f toe.wavelengths.f^ ffwHight-is.«reJat,^-whfle-the lumiiteftce of the wavelength. - 

corresponding.to red light is.conrrparaUveiy srnalL AoconflngV, wtth reg^ to the sutt-ptxeb 66JQ where the green 
co ^r iator S22Q corresponding to the wavelength with the greaM tumtriartes. the toSa of the openTng portion 521a 
oomesporidlng therrto Is formed amaller In Qomparfson to the sub-pixels 551 R and 651B corresponding to the dotv 
colors. Convensety, with regard tp thesub-plxab 651 R wherethe rod oolorfltter 522R correspondirtg to the wavelength 
with the least lumlriarioe of the OluritlnatloriJ^ht Is, thiarea dfihe openfrig portion 521 a coneaponcflng tfieretp Is tbrmed 
larger In oompansbn to the fiub-pbnta^lG andesiBconespondlnig to the other colors. Rg. 3 shovw ananxmgement 
. wherem the area rodo of the ppenlnjg portions 621 a corresponding to the respeefive subHsbeels 651 R. 551 Q, and 661 a 
iseetflt"SUb-pl»ri551R:6S.1G.:551BB4: 1 :8r: 

[0088] Now, Rg.-6 to agraph iliustrBllngthaapoctralproparllea ofthe observed light emittir^tD the obssfvatlon side 
from the liquid orystal display paniei 600 in the event that tnutsmlsslve display Is canled out with the alme-dsccrtbed 
configuration. On the other hand, Fig. 8 muslmles the spectial properties of the obsenred light In the event ttwt trane- 
missive display la carrMbut with an arrangsmentwhaieln ail transrrilsslve areas are of the same area forall sub- 
pixels 651 (hereafter referred to as -Conventtorul configuration^, as a comparative example' wtth that shown In Fig. R 
in etther drawing, the spednU propeitlse d the obsenMd 0^ In the event that transrr^sslve tBsplay Is carded out using 
the iDuminaSon 1^ havlng.the spectral properties shown Ih Fig. 2, Is shown. Ih both. Fig. 5 and Fig. ,6, the hortemita) 
axis Shows the wavelength , and me verticai axle shows the iumtoance oT the lOunninadon Ught at each ofthe observed 
light In a relative manner wherein- a prddefermlned luminance (the sarnie luminance In both Fig. 5 and Fig. 6) Is set as ' 



EP 1 217421 A2 



"1 .cor as a refmnes value. 

(9089] Aa8irawntn F^.6Jnth8ev«mthatthaeonv8m^ 

raeognlzed ^ ttie otoerver te Us^ wMch has an ttdramaly high lurnlnam nearthe wavotens^ 470 nrn. Accordingl)^ 
the image-ligm Vleualty recognized by the obseivenivni be a blue-greentoh image. Convereeiy, with the MnnguFBtton 

0 eooortfng to the pnaeent enib^idanent wherein the ama redo of the transmtotve areas tn the sub-pbceb 551 R. S51G. 
and S51BK84 : i : 2i the lumlMLnce tnthe 0l)8eiVed fight nearthe wavelength 470 nm ts conrtparatlvely lower than that 
tn the ease shown In Rg: S. as shown In Fig. 5. Agcordingly. a situation wherem the khaga Oght vfeuaOy recognized by 
the observer Is a Mu&^reenlsh Image can be avoided even tnihe event that transmlsslw display Is earned out using 
mumlnattOn l^lit wherein the luminance at wavelengths comespondlng to btuelhreugh green^colorels greaterthah the 

10 luminance at other wavelengthe. 

. [0070] Thue. wtthihe conflguratSon acoorclihgtothe present embodknent ofthe IQumlnadon light, light otwavelengths 
wnh relfitlvety sman lunnmance Is sumdefttly eSowed to paisa through the traneflecttve layer 621 , while passage of light 
at waveteng^ with nsiatlvely g^ lumihafi^ through the transflbcUve layer 621 Is rntricted, ther^ supprassing 
the effects wtik:hIrTegiilar!tie8(^^^ 

19 [0071] IT^mistosflyithenohHinffon^ 
good GolCM' repro^lMCton can fc^ 

<6: Second ernbodimiBnt Liquid oystal dtsptey devices 

20 . [00721 Next, the second erhbOdlrnant, wherein the present Inven^oh is apj^led to' ah active rhatrte trahsflecOve jlquld . . 
crystal display deyte^. wflf be descrOMKj. rslote that the foOowtng deso^ii js made IDusmtlng a case using TFDs 
niiln Film Otode) which are Iwo^Wilhaiswttchlng deyfces as swltichliig devices. AIra, ormeobmpdnenta ihthoflgures 
described below, the oamponehts: which are in ccmrtion with the cbnipenents shown m Rg. t. are denotais with the 

.- samerererancenuriieraleasln Ftg..1,and descr^ont^^ 
25 [0073] Fi ret Hg. 7 Is a cress-eecdohal view schematically showti^ ah example ci the conflguradon of the Dquld 
crystal display device according to the present embodlnnent, and Rg. 8 Is a perspective diagram Ulustratlng the oon- 
figuration of the prftHe^al components or the liquid oystal dteplay panel making up the Uquld crystal display device. 
- The croee^Sectlon along A-A' in Fig. a le equlvatent to Flg.7. As shown h ttiese figures, multiple pixel alectrbdee 513 
arniyed Iri mablx fashion , and multiple seanntngllnea 614 extendbig In apredeterrhlhed direction (the dlrMtton vertteal 
30 to the paper in Fig. 7) m the gap portions of the pix^ eleetrodeaSiSi are fomied on the inner aide surfdce of the first 
substrate 3. Each oT the pixel eiecbodee 51$ are foimed of a transparent elecnoeohduolhre matiMrlal such aa no or 
the tare, forexample. Further; each orthepbceleiectrodeeSi da^ 

516 are'connected by TFDs 515. Each of the TFDs Si 5 are two4eiThlnal switehtng devices having non-ltnear currents 
voltage properties. 

ss [00741 On the other hand, eewmi the Oquld^ofyetaldlsptay device accc 

Innersideeurfaeeofthesecondsub^Fateaarefofmedatransnectlve Iayi9r62l haytngmutt]pleopenlngport]ot^62la, 
a color fitter 522 and a shielding layer 523, an overcoat layer 524 for covering the surface ci the second substrate 2 
where these are tbnhed. Further, mufUple data lines 527 extending in a dlrscttqri intersecting with the scanning lines 
51 4 are fonned on the surface of the overcoat layer 524. As shown in Rgs. 7 and e, th^ data Ifries 527 are banchshaped 

40^ eiedrodes formed of an trHnaparent eiec^ioconducdve material . Now. Rgi. 9 shows the positional relaUon between the 
plxel:eise^de8£13 (shown by Sliigle<lotbroMfi»n :Qhes):andthe data UR6a'5^AiEl^hown:^1he^re^^tt^^ 
627 face the nnutt^e pixel elt^ctf^des 51 3 arrey^ In rows on the first substrate 3. With this conflguredpn, the liquid 
crystal 4^and^vtehedbtot»tiim-tha electrodes ^^gasm crierttatidh jAats b/voK^alidTTg apjslfBtf bctwe^ . 
electrodes 513 on the first subsliBte 3 and the d^ 

45 embo<flment, the areas where the pteel electrodes 513 and the data Unids 527 ftee bhe another are equlvalem to the 
6ub-plxels551 (morespecltlca»y,subf bob651H.551G, andiK1B,corrB8pdndlngtethefe8pec)lvecolorflltBre62^ 
522Q,and5Z2B). 

[0075] As With the above<lesa1bed first embodiment, opening pottlons 521 a are forrned at posBlone corresponding' 
to near the canter portiori of each ofthe subipbcais 551 on the bBnsfieetlve layer 521 with the presem en^odknent as 
so well . as shown in Hg. 9. The area of each of the opening portions 521 a is deteimined such thedt the percentage of the 
trahsmtsstve area In each of the sub-pixels 551 R, 551G, and 651 B, Is a percentage oonnespondtng to the specbal 
properties of theOtumlnatlonilght from thelliumlnatlondsvte 

transmlssJve diapiay usirig the lOumlnallon light having the spectral pibpertle^ehovm In Fig. 2 abctve. AeeoRlingly, at 
the sub-pixel SI Q where the green iMl6rflRer522QcoNaspondlngto the wavelengtH which haathegraetest bimHanee 
55 of the lllumlhatloh light, the area of the Opening portldn 521a ebnespondlng thenato la smaDer In obmpsirlson to th© . 
area of the opening porHons 521 a oonrespohdlng to the eut>-pbreis 651 R^651 B owresponding to the other colpre. 
[0076] That is, the percentage of the tifansiniastve aree In the. sub^M 551Q le Mtor than the percentage of the 
trensn^sslve areas lnMsubi>bcefa9551Ror55lB(tfM 
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. to the wavelength wtUch iias the smallest lumlnahce of the Otumlnadon Bs^t the area or the openbig portion '521a - 
cofTBSporKflngthereto ts greater and the percentage of transmtesJve area In theeub-^e! B1 R te greater m oompajteon 
to that of the eul>-pbcete.551 <3 or ^1 B of the other oblora. In the exarrpte shown In Rg. 9, a caae la Dbjstreted wherein - ' 
t he area ratio of the opening portlone621a Intheeub-pboeid 651R, 6518. and 661B, to *4 : 1 : 2^. 
■9. [0077] The eanrte advantaoes as thoee of the flret entedlrnem can be cbta&ied by thb conflguratton, as wall 

<C: Third efnbodlnraim Uquld crystal dtoptay device> ■ 

[00781 In the fliat and eacond embodftnenta, coeamples of a configuradon wherein openli^ portions 521 a are provided 
to near the center or aneaeoorresponding to the 8ubi)ixeto 561 of the traneflecOve 11^621. with the tranmdeaNe area 
being positioned at the cento- or the eub-pbcels 561 , has been shown. Conversety^, wWt thepresem embodlfnent. the 
trenemlsslve areas are areae following the ed^ of the sub-plxela 551 . . 

[0079] Rg. 1 0 a cros»-^cdon diagmm iOustrating the configuiation of the liquid crystal display device accortSng 
to the present embodiment. Note that the components ehown fri F^. 10 that are In common with the components In 
w . Fig. 1 shown above are denoted wfth the ^rqe referme numerate. As ehown In the figure, the llquM crystal panel 
CWaocprdlngtothepreeemembodlmort.dm^fromOtellquldcrystalpanelSW 

In that the ralor flter 622 <522a 622G, 6^), ehlelcflng layer 623. and ov^at layer 624 are formed on ihe flret 
substraAa 3, and In that the transpiarem electrodss 61 1 and ortentBd film 16 are fornied on the surface of the overebat 
layer. Further, the transrnlttance ratio properties of the color fUter 522 according to the presentembodlment diftera from 
ao thatransmmancerHttopropertles of the color fitter 522 acconflng tome abovoK^^ Fig, 4. 

[00801 Now.Hg. 11 teagraphraustrattngthetransmWanoo ratio prepe^ 

aocordbig to the preaisnt erhbodlmant Aa can be understood by.compailng thisdrawlng with the above-described Rg. 

4, the color puri^ of the coforflRBis 682 afscercongto'the present embodiment and parttndarly the color purtly of the 

color fllter.S22G comespondtng to the green color la higher than the color purity of the color flReis 522 according to the 

above-de8crlbedembodfrneni6.Atoreq»drioally.th^ 

[0081] ^lowJeiustatoamilnerfcalvalueTmaxa^rnIn,dbtal^edwherein7hm 

ratio of each of the color fOters 522 In the wevelenglh range of 3S0 nra threu^ 780 nm and tmin represents the 
minimum tranemlttance ratio In the aame wavetongm iange, as a piMmdt«if ibr evaiuatthg color puii^ (hdt ie lb eay, 
the greaterthe numerical value Tmaxmnin le, the hl^er the color puilty). Atthlatlme, while ttie nurnerlcal value IfttaxA 
90 Tmi n of the green color filter 522Q shown In the above-described Fig. 4 Is ■! .8*. the numertcaj value Thwcmnln of the 
color filter 522G according to the present embodiment Is "B", and aocbrdlngty ft can be understbod that the color purl^ 
of the color filter 522Q according to the presem wnbodJment le markedV higher than the color purtty of the color fOter 
522G according to the above-deecrlbed embodlmerits. 

[0082] Also, with the present embodiment, the f own of the transflecthre SZS differe from that or the firal and . 

^ eecond embodlmente. That Is, In the above-described embodlriients, examples of contlgunodqn were described wherein 
thefonn of the transtlectNre layer 621 (more epeclflcally, the fonii of the bpetnlr^ portions 521a In aietransflecth« layer • 
521) is selected such that the areas positioned at this center d the sub^ixals serve as the transmissive areas. Con- 
versely, with the present embodiment, the forni of the transflective layer 528 Is selected such that the areas following 
two opposing sldos of the four sides defining each generaliy-risciangular^haped sub-pbcel 551 ^etwo sides extending 

^ in the Y dlrectJonj are made to, be the lran8mi88^re areas. The frillowing tea desert^ 

transflective:lay«r:528^wfth:jref6renceto:^?^. 12.;> ; -rr.--. j \ r . 

. [0083] As shown In Rg. 1 2, the transfleodve layer 628 according to the present embodiment has multipje portions 
extending In the Y-drreCtlon^ on the second substrate 2. Oh^the other hand, thetransparerit elecfriodea 525 are of the 
aame fOnm aa that shown In the above-described onbodlments. put differ In that th^ are fonned so as to cover the 

« traneftoctlve layer 828. Thua. the transflecdve layer 528 accord)!^ to the present embodiment Is formed In stripes so 
as to correspond to the hiansparent eleetredes 525. in other words. It can be said thtf tiansntolve portions ^portions 
' for trenamtttlng ttlumlnation light tnm the lOumlnatlori device} 52Ba are fonned on the transfieeOve layer 528 toliowlng 
the gap portions of the tran^arent e!ectr6dea526. As a result of transmlsahre pontons 628a.fonned thus being termed 
on the.tranaflacthre layer S2B, the aiaaa ftollowing the opposing sides extending fn the Y fraction, of the fbur aide 

^ denning the perimeter of the gBneraIly-ractangular«haped sub-pixel 551 . aenre as trauisnnlsshe areas, aa shown In 
Rg. 12. 

[0084]. mhtoepresemembodbnentuweD/thefonndrthetrBnen 

thetnansmlsshre^arealnatleaatoneaubrpbcelSSI dnore from toe m of the tmnamteelve areas toe other'eub-^^ 
661 . aa with the abovenleacrtoed flret and second embodiniente. 
» [0085] MoreepttffiOatty.;a8shMrn.inFlg. 12.awfdtoVVr.of araflecdtrel^ebna^ndli^to arowofaubi^ 
sslRandawldtoWbof areflecdvelayeroorrespondingtoa^ BareapproxfmBtelyequai.anda 
wkfth Wb of a refle««ve layer connqoondlng toa row of aub-pb^ 

Accordlngty.toeareaSrofthetransml8ah«areamtoeeubirbcel551Rai^ . 
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eub-plxel 551B ate appraodnnstaly equal, 
than the area 8r or araa Sb. 

10088] Heie,aca8ewh6mttierHUoofarea8rendaiea8gandarea6bl8'^:8g 

[0067] Now, aaahownjn F|g. 4,1he tran8 m«a n c erattooftyieflree^ oobrfmer 5228 shown (h the above ombodfenent 

9 la martQMDy higher as co mp ared to the trahsmRtance ratio ^ the other color titters 622R or 522b of tha other cojors. 
Accordingly; In order to pdtbrm Ideal wMtedlsptay using the colortster 622 having thatransmmanoe ratio properties 
shown m Rg. 4 0.e^ color iBprpducdon companaatton). tfte^ 

the green st^bcel 561G niarlcadly smaller than the area or the transmlsslve area (n the other color sub-ptxeis 551 R 
or 551B. Conventionally; thetransmUahoe ratio oTthe coiorfiner 522G having the tripnsmmance ratio properHee shown . 

10 in Rg. 11 Is euppraesed to a iow^r tranernlttahee ratio than the color filter 622Q shown In F^. 4. so the cfflrersnce 
between the area of the tnansmteBlve area In tHe greeii subrplxel 551 G arMi me area of the transmlsslve area ^ the . 
other color aubpbeela 551 R or 651 B does not need to be secured at as lilgh a level as the case of using the tBter 
522 ehovvn in Rg. 4. That Is to ray, tfie color fUtar G22G having the uansmlttahce raflo propertlas shown In Rg. 
1 1. does avvay wfih the ne^ for rriakin^ the aiba of the transriiteslve areaf In the green sub^txol 651 G aO that erhafier. 

• t9 :[00a4 Now,Pl9.13'lsaaEcra^ 

display devibia/aocoi^ presarrt embodiment In R^ 13; the oblorcMrcfln^tGe ol colore dla^ by a liquid 

crystaj .^e^^toy dsvfce of a cbhyfsn^^al cbifi^riatton ariTsHoWn as a (XttpiaiBtr^ with ^a present 4smbodl* 

ment Note ti^ a ^nvi»ntidiuj configuratldn" la a liquid cri^ital cDsplay deli^ vrtifch iuaea a color fOtar harvb^ the 
trsnsmlttanra'r^o prop shOwh'b^ Rg. 13 and hcu th^ the tiWismbshfe-m 

20 [0089] 'liithe Ci E chi^^ 

(Xi V) s (b.S10, 0,ai6j/wtth ihbjp^^^ by am 'x'/As cah be d^u^ seen from the ttguro, the 

color coordlriates Iri theoase ol pofomUng white display with the Qiquld otystaJ dl^loy device eccordmjg td'the present 
embodiment is doBsr to the Ideal white dlspli^f color eo^rdlna^ as compared to the color coordinates tn the case of 
perfomilng white dU^tay with the Squid cryst^ 

ss say. good col or reproduction can be realized with the Oquld crystal display device ecoortiDng tb the present embodiment. 
[0090] " Thie advantages of suppressing the effe^ which Irregularities In the ispectral projpartles of the niumtnatlbn 
. light may have on the obsen^ Qght and realizing good dolor 'reproduction are obtained with the jMnssent embodiment 
as with the above-described embodlnienta. 

[0091] As thdieated In the prasent ambodtnient and the abiove-descilbed embocOmenls* w&h tha present invention, 
so aa loiig aa the percentage of the nanamlsslvB area in one of ihe eub^ptcels maKlng up a pixel and the perpentage of 
the transmisiilve area In the. other aub-pbceis making up the pboal dHtor. the fOnm ef the trensmlsalve areas of the aub* 
pixels. i.e..U)ef6rTn of thetransimsslveportlon (opbmngporttoh62ia or transnnlasive portion 828a) In the tra^ 
layer 521 may be any fOmn. AIM, the tenn nransmisslve pdrO^ 

transflsotlve layer throu^ which lUurolnadon light }mtn the Olumlnatlon devlea le tranenfiltted'. and la no^ reatitolsd to 
sa ppenbigj3ortlonsO<e./hotoe) formed In the trantf 

<D: ModIflcalloha> 

[0092] Thesbove has been a description of an ambodlmemol the preeeminy^ 
4o\ bodknent Is only an example, and various modifications niay be made to the tttwe embocSment Wtttiout departing 
from the eesence^the^resem Invention. Msdlflcatlbns such ea given below may^be^ohcelyaMdrextunpl^^^ - 

•<D-1:MOidfficatlon'1> • - — 

45 . [0093] In the- above first and second embodiments, the arrangement Is such that the area of the opening portions 
\ 52 ta corresponding to the sub^teets 561 Is made to differ accoftflng tb the spectral prppertles Of the Itumlnalion light 
from the Qlurnlnatlon deyioe 5, but the anangement may be as foUows. That b, as shown In Rg. 14, the area ot the 
opening portions 521a provided In the tranaflecave layer 521 are ^narafiy the same; while on the other hand; the 
numb«^ of open Ihg portions 521 a provided tor each sub^plxol 661 Is of a number aocorcBng tb tli e spectreJ properties 

« of the Illumination light 

[0094] For example, In the above-described ernpodlmentB, the area ratio of the opening portions 521 acbireiponding 
to the sub-pixels 551 R, 551 6. and 551 B, la -4 : 1 : ^ to oonespoitd to the speclrel prbponies of the Qlumlneilloh light 
tllustrated In Ri|. 2 above, put with the preeent fnodlfleatlon, the rado of the number of the opening portions 621a 
ooireapondmg to the aub-pbcels 5SiR, 651G, and 651B, Is made to be "4 : 1 : 2% as shewn In Rg. 4; The same ad- 

a vantaEjas aa thoae of the above eihbodlnia'nlB can be obtained With thla oonflguratlbn ea weB. Also, aa iahown in the 
embodlmenie, while K la conceivable thck gralninepa migm 

the resuita of devlatloh in the position of the opening portions 521 a In the eubi>lxels 61 6, In the event that Oie opening 
portlona62l«areformedoonia8pondlngtoonVeputoriheaub-plx^ BhistrBted 
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by the present modincatlon. the opening porttons 52ta can be scatteretf throiQhout the eub-pbcels 551 and thus Is 
advantageous In that 8uch problems can be avowed. -k .wwmwiw 

<b-2: Modification 2> 

[0095] In the above embod^nenls; the pen»mage of tran8mte3^B area tn the sub-pbceis 55 1 1s made to dlfter for 
6a^ofihe8i^i)b(els55l correspondlnfl to the same color. in^uiafWes In the spectral propeniee of the niunilnaflon 
nght canbesiiffldently compensated for wmithteconflguratlon In the e^ 

• light from the Diumlnatton device 5 are the same through the entire face of the substrate surface of the fiqufd crvatal 
T^^t^' i^®^' may be cases wherein the spectral properties oJ the Illumination Oght from the 
Illumination device 5 differ aocorting to places In the substrate face. For example, some plaeeain the substrate face, 
may be mediated with illumination light having the spectral properties shown m Fig. 2. while other places may be 
Irradimed wtth niunilnatlon Ilgm having^^spectial propertteB otf^ 

^^L!",**^^ percentage of the transmlsshfe area may be changed accortSng to tho position of the sub- 

. pbcela 5614n the aubstrate faee (I.e.. the area of the opening (Mrttons 621 a may maleto dlffef). For ocaniple. white 
the arw ratio of the transmlsdve area In the sutHJlxels 551H. 661 G. a 

at a position wherebi illuminaden Bght having to the apectral propeitles niustnatBd In Fig. 2 Is Irradiated, the area ratio 
ofthoOwaml88hrearealnlhe8UbiBlx»ba61R.661Q,and65^ 1 :2"atapIxBlS16Bliuatedalapbsitlon 

wherein illumination light having somfiMiat leas Iuminanc9 In the blue through the green light as conpared to tho 
above IDunlnatlon light Is Inadlated. tn thb way, there la no particular need fbrthe percentage of the transmlsshm area 
ofthesub-pbtels^l correspondlngtothesamecolortDbealltlieaamethreughoutthesubiJteete 
the present modification.- In addlOon to the AMfvantagaa shown with the above snttMMllmentB. non-unffomHty of spectral 
propertleaof the Ohjrnlnatlen light In the eubatrate face can be componsated for. and.thU8i8 advantaaeous in that color 
reproductibncanbelmpreved .ln a more sure manner.. . ^ ««wr. 

<D-3: MotflfteaUon 3> . . ' 
lOOffTJ Wma© the above ©i^nbotflmentBaiustra^ 

exhibit the spectral properties Dlustrated In Fig, 2. It Is needless to say mat the spectral prbpertlea of the Itiumlnatloh 
light are not restricted to these. That Is. even In cases of using lllumlnalion Dgtit exhibiting spectral propertiea other 
than those shown In Fig. 2 for transmlsslve display, the advantages of compensatlhg tor Irregutarftles br the spectral 
properties of the nrUmlnatlon Bght can be compensated tor and good color reproducUoh can be realized, by setting the 
area according to the spectral properttos of the Olumlnatlon Bght, such, as nfialdng the area of the trai^sslve area In 
eub^jixels.of a color corrsspondlng to a wavelength of the IQumlnatlon light with gr^et twnlnarice to be smaQer than 
the area Of the transmtssfve area In subiJhels of a color cpnespbndlng to a wavelength with less luminance 
[00951 Moreover, the area of the transmlsslve area of the sub-pixels dose not necessarily need to be according to 
the spectral properties of the illumination light For example, ananglngforttie area of the transmisshfa area in the sub- 
pixels 551 G corresponding to gneren or the area of the tnEmOTiisshre arsa In the sub-ptxe Is 551 B con^ondlng to blue 
(l.e., the area of the opening portions 521 a corresponding to these 6]4>-pb(els 551) to be greater than the area of the 
tranamlsahre area In tl?e subi>bcol» 551 R corresponding to rsd rogardless of the spectral propertlm of the Illumination 
- UshtAhBUesthedlsplayto belntenttonaliytnadstbhie^flrsenlsh; 7hatte;W^ 

i8tortheareadftheopenin8portlon621a!othotianBflecUvelayer621 be aet such, that the area of the transmisshre 
area tordna:BUbiilxal Ki te be dMtefortfWrti^ . ..^ 

■ <D-4: Modification 4> . ' 
[00991 lf» the above mirdem^odlflem, an oxam^ 

layer 628 b seledad «ich that the areas following two oppq8fng.a{da8 of the four aides dining each sub-pixel are 
nnade to be the transrnlBshre areas, but the form, of the transftoctlva tayor 6^ 
so - rollowlng.one sktoi three sii^ or all aides (tour aides) of thafbur sides is used as the transmtsshre area, that Is to 
say, (n.the fomiing the .transmlsshre ansa of the area following the edges of the std»-pbcsi, an that Is noMssary Is to 
make an area following at least one of the muniple sides defining the sub-pbcels to be the transrhlttive area. Alto. In 
the third embodttnent, ah exampiets given of a transnectfve taysF528 with atorm of being connected ling multWe sub- 
pbcela 561 . birt the transReeOve layer 62a may be of a form eepaiwted for eaoh pbc^ 
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<D.5: lW0dIfIcatlcn5> ■ 

ipiool Though the above embodimants (Dtteratean example of a cara of using astrlpe anay. wherein the pdlorflltm 



13 



EP 1217 421 A2 



^ oT tita same color fofin a row. other fonra or afraylng the color iQtois 522. ouch as mosaic artoy^ or delta arrays, 
maybeused. 

[Q101I Also.theaboveenribodtmerttsniustrMeanexBrnpteora isformed 
on the Inner surface or the second ^bstrate 2. iMit an arrangement may be' conceived whersm the transfiecttve layer 
621 18 ronned on the outer euilace of the second substrate 2 Jnshoit a oonflgu^ 
521 ts situated mttie opposite, eftto or the OqiMcn^ • 

<D-6: RtodWcatton 6> 

[01021 "niough the above second anbedlment dsscrtbes an example o1 an scilvo rhalrtx BquW crystal display debtee 
using TFDs 516 as tr^ ewltohlng devices, tt^ appOcable scope of the present invention Is not restrtctM to this, and 
can also be aja^iibd to. tfciuld ciystal c&splay devices using three^armina} swttch&ig devtoes^ ot wtil^ TF^ (Thin Film 
Transistor} are representative! Note that In the caSe of using TFh^, ah opposb^ electrbde is fonnsd on the entire face 
of 01^ sub^tr^, whQe multiple scanning Unas and mutttple data Ones ars formed on the other sub strate so as to be 
extended In the'iflrecttois of mutual^^ 

in matrtx fashion. bi thte-'case. the ariNts where the pboal eleetnl^ and the opposing electrocia face one another 
runctton wtfa»;e ' " 

• <D7:.MiMfiteafl6h'7> 

tOIOS] Though the above oimbodlrnents illustrBtedian example of a caM^w thetranisn^eOve layer .521 andthe 
tranapareitteloctrodes 525 (datalnes 527 In the sosBhd 

be mad^ vtrheriain an c^ecUwte for applying voltage to.the ttquM ciyadal 4 b fbmried-or an electrocondudlve matertal 
having light-renecting properties^ so thatthla eladrode also functlona aa thetransneet^ layer 521 . That la, aa ahbwn 
In Fig. 1 . the tranallecttve layer 521 Is not provided, and a reflecting elebbode of the same term oa the transparent 
electrode 525 la provided In the stead theredr. in tWa caae. opening portlona of thefonna llbistrated aa examplea in 
the above embodiments and medlfliBatlona are provided at a porttoaof the artaa ofthe rafleedng electrode eomesporid- 
Ing to the 8Ut>-plxels 0.e., the areas facing the trenaparsnt electrode 511 on the fliet siMrata 80).. 

. <E: Fourth BnbodllTOrit UquW ciyitaldl^ 

[0104] Fig. 16 la a diagram DUistrBOr^B an example ofthe OquM ciystal displey device according to me present Imren- 
Uon, and tea partiai cross-aectlonal diagram iUustratlng an example of a passive matrix transflecdvecotor nquid crystal 
dlsplaif d^rice whmrein a cdor fHlsr Is provided on the Inner side oT the iowsr aubstrate. Also. Fig. 16 is a <Sagram 
illustrating only the trahsflective layer end color flttsr and sM^ in Fig. 

15. wherein Rg. 16(A) is apisn view for descrtblng^eoverts^ipingof Ihetrahsflecllve l^ 
Fig. 1 6(B) b a cross-eoctional view atong A^' sitowrt in Fig. 16(A). 

[0105] Note that in the toiiowlng drawings, the ratto of the film thhsknesa and dhtenslone of the componenta are 
chartged as api^prlale to fedlftate Vienna 

[0108] The liquid crystal dlspbty device shown in Rg. 15 has a schenrqttlc conflgurstlon comprtslng a Dquld crystal 
panehOlquld crystal display psne^l . and a badc-djght (niumlneition devteeydlspaaed atthe rsiar^ide of the llquldcryatal- 
panel 1 (at the outer side of the bwer aubstrate 2). 
' [0107] Also; the^ nquid CryatEd panen has a sdiematic conf!gurBtionxiAiv»^^ of ah'STN^ 

(Super twisted Nematic) Hquid ctyatal or the like aandwiched between the lower aubatrate 2 and upper aubstrate 3 
disposed facing one another. 

[0108] The lower aubstrate 2 Is tomiad of ^sss or resin or the IDce, wSh atransfiecove layerO disposed en the Inner 
race side oT the lower sutatmtis 2, having a color filter 1 0 layered on the upper aide of. the with transflacUve layer 6, 
wima8hlelGllngfllm41 oTablaek^oloredrBslnmttertalorthellkaprawlded 

and HBrtialdng upthecoiorfiiterio. Also. atranspaientsmbdlhlngfilm 12foramoothihgtheQn0venriiBBsfbnnedby 
the color filter io is layered on the color fli«N- 10, Further, atrlr^ (segment elactmdea) 

8 ronned of a tri^ispareht elsetroeondudlve fito such as 

extended trt the verdisal cOreetlon to Ihe paper on the smoothing fDm 12, and an oriented film 9 or polylnUde or the like 
la eOspdesd d»dve 'the transparent etedrodee 8 ao aa tb cover the tranapareht alectrodea 8. 
[0108] Alao, a V4 wav^ength ptate 1 8, a lowarpolartBatlon plate 1 4, end a rtfleetlng polaHz«- 1 9; ens dlapoMd on 
the outer aide of the lower aiibatnate 2. 

[0110] on the omer hand, the uppersiibetrate 3 Is fomied of glass or resin or the Bke, with etrtpe-ehaped transparent 
eteotrode (common electrode) 7 fomrwd .of a transpannt electroconductlve film such as no or the Oke on the inner 
aide of the upper aubsbafie 3, eoctendhg m the dlreoUon orthogonal to the transparent eiecMee a provided on the 
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lovrar ajDstraie 2 (the eldsways dlredton In me drawing), tavlng an ortented nhv 15 of po|y!mld» or tho like disposed 
, betow the tnansparem etectrate 7 80 as to co^ 

[0111 J Also, on the outer elds of the upper eubstrete s; a fonwrd ecattertng plate 16, a phase dfltefence plate 17 

and an upper polarteation plate 13.am layered and disposed In tftm oittr on the upper 8^ 

[01123 Also, a reflecting plate 51 Is disposed on the lomr.nee elde of the JMck-flght 5 (the opposite 

liquid aysteJpanell). ... ' : . 

[01 13J Next, the planar overtappmg of thetransneedve layer.e and the.oolorfllter 10 In the liquid ciysta} dlsptay dovtoe 

ehownlnFlg. iswfllbedescrtbed ... 

[01 14] The transftectlve layer 6 is foirned of a metal film with high refiwaWty such as aluminum or the like, and as 

Shown In Rg. 16. is formed t>y opening the metal fUmm the form of windows, having, tor each pto.transfhl^hre areas ■ 

6a tor transmming 1^ emitted from the backHIgm 6 and Incident Dght from the iq^eretftetrate 3 sMe. and aiBnecO^ 

area 60 hjr reflecting incident llgm ftwn the upper substrate 3 81^ 

[01 15] On tha other hand, the colorflltor 1 0 Is provldsd comespondlr^ to each pbcei maWng up the display area, wtlh 
the red layer 11 R and green layer 11 G and blue layer 11 B eotfendlng In the (ftection vertbal to the paper so as to be 
ofth<^onal to the transparent electrode 7 provided on the upper substrate 3 described abovoi havbn pigment tayen 
repeatedly arreyecl In the opda* of the.red layer 11 R, green layer 11Q. and blue layer 1ia 
(Oliei '^• Pten'»n<toyerel1Fl.11Q, wd1ia are provided on theentfr^ 

an^^a of the.transflecthre layer 6 In e planar manner, and an area excluding a part of an area oveilapping the 
renectlve am 6b in a planar manner by opening the p^em layers 11 R. 11 Q. and 1 1 B m wtodow fashten. as shown ' 
In Fig.: 1 6. Thus, the oolpr nttari 0 comprises a pl^pmnt layer formatloQ area wharain the pl^nem layera 11 R, 11 Q. 
and 1 1 B ar« provided . and pigmem layer non.-40ni^ 

with the reflectfva areaSb In a planar rnc^nner butwhere the pigment layerB 11 R, 11 Q, and 11 B are not provided. Also, 
with ttila Dquld ciystal dteplay device, the area of the pigment layer fomnalion area, I.e., the area of the pigment layers 
1 1 R, 11 G, arid 11 B» b set such that the red la^r 11 R, blue layer 11 8, and green layer il G are smaller In that ortler. 
[0117] As ahown In Rg. 15. with such a Ik^d crystal dlsp^y. device; esitemat Dght soa cast into the dquld crystal 
display deylcoftTimtheuFversiibalrateasldBwhenIn the 

by the refleclhre area 6b of the transflectlye lajiw e^jpasseoB through thef ookM* flltar 1 a again, and fs emUed externally 
mm the uppar si^wtrtto 3 aids. Btremal light SOb caai jiitothe IquU crystal display devlM from the uf^r^&tm 
3 side whan In the reflecthre mode does not pass through the cbior flSer 1 0 but Is naflectad ^ the refiecUve araa 6b, 
and l8 emitted axtemany from the upper substrate 3 side. External Dght 30e cast Into.the llquM oysltal cOsplay device 
from the upper substrates side when In the reflective mode passes through thetransmlsshrecveas ea^ andacooRllngly 
does not become reflected l^ . ■ 

[01 181 That Is to say. In the reflected I(ght. there Is light 30a which passes through the. pigment layere 11 a 11 Gi and 
1 1 B, and ligm 30b whldi passes through the pigment layer non-formation areas 11 b,. 11 E, and 11 F, wherein only the 
light 30a Which has.paseed through the pigment layers liR, iiG, and 11B la colored, and the fight 30b. which has 
passed through the plffnenl layer non-fwmatlon areas 11 D, llEi and 11 F Is not colored. 

(01 19J Accordirigly. the light emitted iBOCtsmally from the upper aubslratB 3 side when in the reflscdva mode Is the 
sum of the colored light dOa wWcfi has passsd through the pigment (ayere 1 tfl. 11G. and 11B and the unooloied.jght 
30b which has passed through the pigment layer hon^rmatlon areas 11D, 11E, and 11F. 
[0120^ Alsoi the light 50a cast imp the Dquld crystal display device from the back-light 6 when, lathe tiansmlssNe 
: rhode passes:.through me •transmjBshre^aread.aaripasseir through the jjlgmerttlayere-ll of-ite fibftir flli« iPr and la i. 
colored. Also, the light 50b cast Into the liquid crystal display device from the backlight 6 when lii ttie transmls^ 
iTiodeteahIeldad.bymeTranSflacthffiiteyef6.^ . " • - .^-.rr.- 

[0121]; Accordingly, the aght.anmed extemally from the upper substrate 3 ^e when In the transmbslvB mode be- 
comes light 50a which has passed through the pi^ent layere 11 of the color fmsr-1 0 once and Is colored. 
[0122] Vtmh such a liquid ciyslBl display device, there are pigmem layer non-ftmnallon areas 1 1 D. 11 ^, and 11 F at 
a part or an aiwa.overl^Ing with the raftsfeaye araa Hb In a planar m^n«; so as described atfove, the Ught obtained 
w hen to. th^ reflecthre mode b'.the sum of the uncobred tight SOb which has passed through me pigment laydr hon- 
f omratton areas 11 D, il E, and 1 1 F and thd eolorad Dght 30a which has passed through the fdgnam layere 1 1 . On the 
omer hand, tha Hght obtained wh«i In the transmlsshre mode Is only the light 50a which, passes through the plonertt 
layerll andisoolbrad. . 
[0123] AcconfingVv tbo dOTerence In concentnation brtween the light obtained by passing through the color filter io 
twice when In the ronecth/e mode and the light obtained by passing through the color fIRer 10 once when In the trans- 
missive mode.ean be reduced. 

[0124] Concifiquantl)^ a color translleolh^liquM crystal display davloe with a bright highly visually recognizable dle> 

play, for t)om the renectlve mode and trensmin 

(01251 Moreover,. wtth the OquM. crystal display device irttom 

layer 11 R, green layer 11Q, and blue layer 11B. wNh the area of theplgmem layere 11 R. 11 G. and 11 B being such that 
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thd red tayer 1 1 R. blua layer 11 B. and green layer 1 1 Q are amallar In that order, «nd the color prpperllee of the color 
rnter 1 0 are cuQusted by changing the.areaotthe pigm^ 

be improved even further, and a UquW ciyatal dteplay device having evemnore eiobisnemcSepUiy quaOty can be leaOzed. ' 

[01281 Also, the Dquid cfyslal <fl8play davtee ehown (n Fig. 15 has a- transparent f&m 12 for smoothing the steps 
5 behween the areas whare'lhe pijpnent layeie 11 R» 11G, and ilB are provided and the p^ent layer non^mudton 

areas 11D, 11 E, and 11 so adverse 'effects due to steps between the areas where the pigment laywe 11 R, 11Q, and 

118 are provided and the pismant layer non-fonnatlon areas liD. 11E, and IIFcan ba avoided, thereby improving 
. the rellabaityorthe liquid ciystal display devtoe. 

[0127] Also, the transnectNe layer fsbrlicatsd wtA a thin metal film abson^ 
10 inming light, but wnh the liquid coretal display device shown In Fig. 16, the transflecUve tayer 6 to opened In a window- 

like manner, thereby forming the transmlsslve areas 6a, so there Is no absorbing of light thersby enabling bfnproving 

of the refla^lty and transmltlance ratio, 

<F: Fifth Embodiment: UquW crystal dl^tey device 

1$ 

[0128] ' With the fifth embodlmsnt, the overall corlflsuratlon of the l^uM crystal display devlbe Is ttte same as the 
fourth 'embodbriemshoim in F^ l^ 

[0129] ' /Aiso, the pdim where the liquid ciystaJ display device according to the fRh entedhr^mdlfre from'the liquid 
crystai^ d^pl^ device iuxoiding to the fourth cyfinbodtneht Is only ttia form of the traiisflscttve layer and the color filter, 

20 so dpscr^itloh of me'tifahsitcicn^Gf layer sinci iHe cbior flltsr wtO te gimi bi detail with reference to Fig. 17. 

[01 30] F^. 1 7 is a ci^gram' liliistrBtlhig only the tran^iectlye tayer €md the color flltsr arfd the tran^aront electrodes 
on the lower substrate Ih the liquid crystal dUptay dsylcei according to the fffth entiodlmem; wherein Rg. 17(A) Is'a 
plan view for descrfb&ig the overlapping of the transneidtlve layer and the color ffltw. and Fig. 17(B) Is acfoss^ecdohai 
diagram following line C-C' shown th Fig. 17(A). 

25 [01311 NotettiatlnFig.17,.thecomponem8heidIncornrnonwQhM 
. reference riumerals: 

[0132] As whhthetnmsparemaleeb^^ taexterided 
and provided In a stnpe fomn In the direction vefboal to the paper so as to be orthogonal to tlw traneparent eleeoode 
7 provided on jkhe upper eubetrete a» and provided with thasame pitch as the traneparent etoetrodea 8 provided on the 

so lower substraie '£ Than, aa ehown in Fig. 1 7(B), XM width of the pattern or the trkneparem electrodes B provided on 
the lower substrate 2 Is formed so aa to Mi greater than the width of the ntel flkn pattern misMng up th^ transf leedve 
layer 61 , so that band-ahaped areas where ttie hnelal film making up the transnecthre layer 61 and the transparent 
eieisoodes 6 do not overlap In a paratol manner sienre as tranemlealve areas 61 a, and the entire area wherethe fnetal 
film Is provided servss as areflective area 81b. * 

28 . [0133] Onthe6)herhand»aawlththefourtherhbodlmem,theoolorfilterl0llapr^ 
up the display ar^ with the red layer 1 1 1 n and giaen layer 1 1 1 Q and blue 

^to tf)e paper so as to t>a orthogonal to tfte traneparBnt eleetrDda 7 provided on the' upper subistrate 3, haying pigment 
iaym 11 1 repeatedly arrayeci In the order of the red l£^ 

[0134] As shown in Fig. 17, the pigment layers 111R, ItlQ, and ili S, are provtded on the entirety of the area 
' ^ overlapping the tranamtssive areaii 61 a of ttie transfiecUva layer 61 In a planar mahner, and an euea ^odudlttg a part 
of encueaovedappinjjthereflecdverarBa 810 dtthe transnscUve iiayer 61'-ln epianarttiannerfay Op^iyigthfrplspnent- 
layefeillR, 111G, and 111 Bin stripe fbrnw. 
[0136] AtiCorcflngV,eiklstinglritheWlorintarioi'ajfBapigniemi^^ 

1 11 Q. and 1 11 B are romied, and pigment layw- noh-formalloh areas 11 1 0^ 1 11 E, and 111F which are a part of an area 
^ overlapping wnh the ranecdve area 61 b tri a planar manner where the pigmsnt.layerB ill R, ill G, end 111 6 ere not 
provided. 

[0138] Also, wim this liquid crystal display device, the area of me pigmemfomriafi^ 

layere 111R, 111G, and 1116, Is set such thatthe red layer Ilia blue 1^ 111B, and green layer IIIG are smaller 
in ttiat order as with the fourth snnbodlmenL 
» [0137] Such a liquid cryictal dl^lay device also has plgmsrrt layer non-formadon araas 1 11 D, 111E. and 111 F at a 
part of an arsa overlapping with the reflecdva area 61b of the transnecUve layer 61 In a planar manner, as with the 
fourth ernbodlment, iso a part of the eidemal light cast trito the liq^^^^ 

passee through the pljSmsnt layer non-formstlori areas 111 C), 111 E, and 111 F, and the llgm obtalnsd by passing trough 
~ the color filter 1 01 twice when In the renectlve mode (s the sum of the uncolored light whtcht has passed mrough the 
03 pigrhent layer non-fohviattonmaa 11^ 

layere 1 11 . on the other hand, the Bght which Is oEHt in hmi the baek^lgtt 5 «^ 

through the trcMiilsitive areas 61a aO passss through theplgment layer ill . ao Bgnt obtained by ^aaslng through ttte 
color filter 101 ondewhenlnthetransmlssVemodelsaiicoldred. Accordingly, the differenbe In opn o en tra tl on beMeen 
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the light obtalnad by passli^ throus^i m« color mer.tt^ 

through the color raer once when In the transmlselverTWd©^ . w 

toisaj Consequantty, acotortransfledtve liquid cfystal display devlceiitrtthelmllwVgood colors and Wgh visual 
recognition, tor both the. rsriecttw mode and tran8mls3tvemode,.can 

[01391 Moreover, with the Oquld oyrtal display device accordli^ to the present embodlmant as waD. the plonent 
layer 111 te tsornied of the red layer 1H R, green 1^ 111Q, and t>tue layer 111B. wiih the ama of the ptament laym 
111H.111G. and 111B being such that the red layer Ilia taue layer niB. and green laya^ 
order, and the oHor properties of the color tllter 101 are adjusted by changlr^ the area of the plgmeiTt layen 111 R 
111G, and iiiB.aothtf thocotorreproducdoncan belnprovedeventu^ 
to even more excetent display quality can be realized. ' 

[0140J Also, wsh euch a liquid crystal display device, with regard to thetransnecdve layerei . the width of the pattern 
of the transparent etectrodes a provided on the lower substrate 2 le fomred so as to be greater man me wkfih of me 
metal fftn panem making up me transflecdva layer therein fbmilr^ band^aped transmlsslve areas 81a and 
reflective areas 61 b are fomied, so Irregularftles In the longitudinal directfoh of the openings are reduced as compared 
to a traneftectlve layer wtti wlndovNikB openings, and accordingly mis b stable from the perepecdve of rnanUfactuiing. 

<G: Sbdh EmbodlnriOTt: Liquid crystal display dey|ca> 

[01411 Fig. IB is a diagram flMstratlng ah eoom^teof anomer nquid crystal dlsptay device «x»rdlng to me present 
Invention, and Is a partial cross^secdqnal vtow niustradng an example of a passive matilx transnecttva color flquW 
crystal display deirtce Wherein acolorfilter is piwldOd on the Inner s^ 

lUustratlng orily.ma transneeOve layer and cotorfltterand shielding film of th^ Oquld oystal Osplay device shown In Fig. 
1 8. wherein 1S(A) Is a plan view Itor describing me overlapping of me trehsnecttva layer and me colbr filter, and 
Fig. i8(B}l8aeiosfi-eecttonalvtewalon9B^6hpwn.ln Rg. l8pA)^ 

[01«] Note that In Fig. 1 8 and Fig: 1 a me cdmponents held in common wim me fourth embbdhiem are denoted 
wim the sarne rsterence mimerats. and accordingly detallM deseripub 

[01431 TTio liquid crystal display devbe shown m Fig. 18 has a schematie eonftgurstlon comprtsfrig a liquid crystal 
panel 1 00 and abaac-Hght <inumlnatien ^evloe) 6 dUjwijHi ttt M reer tfde of the Bqtlld dVMaT pkrieT 100 (atthe outer 
aide of the lower substrate 2). . t / . h i uouu«r 

[01441 Also, the Oquld crystal panel 1 00 has a schemaUeconfigurHtlonoomprlalng a liquid crystBl layer 4 sandwiched 
between me lower substrate 2 and upper substrate 3 dlsposed'faelng one another, as wtth me fouim en^oOnent 
[01451 Theiowereubstratezhastomiedonmelnnersldetftereofatrehsrieothre^ 
that order, wtth a strtpe^haped transparent electrode 8 (a common electrode here) fOirrted of a transparent, eleotro- 
conductlve film euch.as rro orme lOce extsndhg sidewaye m the drawing upon me Insulating film 23, and an 6rlented 
film 9 of polylmlde or the like disposed above the transparent electrode 8 so as to oovef'the trerispafbrit eisotrode 8. 
[0148] Also, a 1/4 wavelengm plate 1 8. a lower polartzaSoh plate 14. and a roRecdhg polarteer 19. are disposed on 
thaoutsf Bide of the bwer substrate 2,88 wfm the fourth embodbrient ' 
[0147] Onmeotherhand. acoiorfiller20 lslayeredonmelnner8ldeofmeupp8r8ub^^ 
42 of a black-colorsd resin material or the fike provided between the pl^riem layers 21 R, 21 G, and 21 B maktfig up me 
color niter 20. Also, a transparent smoothlr^ fjlm a tor smoottilng the unevenness fbnned by the color filter 20 to 
layered below the color filter 20. Further. 8tr|3<^aped tnansparent eiedrodes^egment eleibtrodeefiere) Tforthedofr • 
a transpanent etectrocondUctlve Rim such as rro or the like are extended In a direction ormo^nal to the transparwt 
electrode a dbpOsad on the lower substrate 2ipn tlwviBm:^ dirsctten to tfia fjapar)r)jr^ 
ariortentBdfflmI 5 |s disposed below the transparent electrodes 7 so as to cover me tr^ * 
[0148] Also, a fonvardacaitenr^ plate 16, aphiase dlfDmnce plate 17, and an upperpolartzatton plate 13 are layered 
anddl^osodlnmatorderonme.out8r8ldertmeupper8ul»tcBte3,M . 
[0149] Also, a reflecting plate 61 is dteposed ori the lower ikce side of the back-llgrit 5 (the opposite side from the 
liquid crystal panel 1^), as wnh me fourth Mbodlmcm; ^ 

[01801 N«d, the planar overlapping of me trarisftactlve ta^ and me color filter In me liquid crystal display device 
Bhown in Fig. 1 8 wlO be described. Wfth the liquid crystal dfeplay dev|ca ahown In Fig. 18, me ppsitloh wher6 the Rquid 
crystal display device aocorvilng to me fburm embodiment shown In Flg^ 1 5 and me color rmsr tfiereof Is cOrferent, but 
the planar overlapping ofthe trcmsTlecthw layer and the color flKe^ as mat In the fourth embodlmont 

[0151] The.transflecttve layer 6 the same-as tliat In the fburth embp^ment; and as ehoium in Fig. 19, Is fonried by 
opening metaf^fttn In the tbrm of wtndowa^ haying, for each pbcsl, transmls^ aoias.eiei and a renaettve.ariBB 8b. 
[01S3] On thaomerliand, thdoolorfllter20 has the red layer 21 Band green leyer21G and blue 1^218 extending 
in medlfection vertical to me paperso asto Hie orthogonaltometrehsparent electrode 8 provided oh the Imyersutotrate 
2, having pigntent layers 21 rspeatecfly arrayed In the onter of me red laye^ 
[01591 A8shpwriinFlg.i9«thepigniemtayere2lR,2l3.ahtf21Bareprpf^^ 
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th9 transmteslve areas 6a or me transflMthftt 

overlapplns the rsRaetlve area.6b of me transneetlve layer B m a planar marm^. opeiKng tna ptgrnent layere 21 R, 
21Q,and21B,lnwlndowfa8hlm..Thue,thaoolerfDter20cw 

layers 21 are pmvUed. and plgniem layer rion-tormaOon areas 21D. 21 E, and 21F wMdi are a part or an area over- 

9 lapplngwlththerenecUveareaeblnaptanarr^ 

Also, With this liquid drystel dl^^fay device, ttie area of the ptipnent fdmiatlon area, Le;, me areni of the pigment layers 
21 R, 210, and 21 B. Is set such that me red layer 21 R. blue layer 216^ and green layer 21Q aresnnaSer In that order, 
as with me'foufm enribodtnent 

[0154] As shown in Rg. 1 8, wfih such a Uqiild ctystal dsplay device as wefl, of me Dgm which to emitted odamally 

10 from the upper substrata 3 side tn the rsfiecoye mode, mere ts Oght 30 a wftlch passes through me ptsment layare 21 R, . 
21G, and 21 B, and (1^ dOb which passes mrough me pts^rnent layer non-lormatlon areas 21 D, 21E, and 21 F, wherein 
only theii^ht'sQa which has passed through the ptgnient taysts 21 r;21 G, and 21 B is cotorad, and the light 30b which 
has p^ed thrmjgh theH^ignient layer nbn-fbrmalldn%ess 21D,21 E, and2lF (b not colprad Accordingly, as w&h the 
fourth OT^ibc<fime^^ wlth.auch a Uqi^ cruftttal djaplsy d^i^ba, me tight erhmed aitemally 1^ the upper substrata 3 

ts aide whmi th the renecttvie^ rrKKla is the siim of this uhootored Oght 30b and the colored ll^ht S(b. 
j[018B] On the other hand, the light externally emmed from the iq?^ 

bscOTies cbtored light 60a which has passed mrikig^ me pigment l^eie 21 MtheoblbrflltBr 20:oRbei mwlththefOurth 
embpdintent. 

[01 56] /y^rcSng!/, 1^ ttie !lc|uld crystetf dtiplay dmrtoe accbrdlinjp to the present erribodlmem as weQ^ me difference 
so In coneen^Stton betiifeeh the ll's^ obtaliied by F&iK^rig through the color fflter 20 twlce^.an tn the.reflecdve mode 
and tr^ light obtained by passing through the color ft&ar 20 once wtten tn the transnrtlssVe mode can be reduced. 
[tnST] Cbn^R^etrdy, a c6^ 

recognizable disptay, hsr both me refleeU^ . . 

[0158] Moreover, with the Bquld crysmi display device shown In Rg. 1 9, the pfgnfiant layer 21 Is tbrmed ot me red . 
29 layer 21 R. green layer 21 G, and blue layer 21 B. with me area of me pl^nent layers 2i R. 21 G, and 21 B being auch 
that me red layer 21 R, blue layer 218, and green layer 21G are smaOer In that order, and the color prpperdes o1 me 
CO lorfttter 20 are acQusted liy changing the area of ma pigment lqipers21 R, 21 Q,-ahd21 B; eomiat the color reproduction 
can be improved even lurther, and a 6quid ctystst dt^lay device having even more exeeflent dlsp4ay quality can be 
realized.. 

90 

<H: sevenm Embotpnwnt UquM crystal display devloe> 

[P159] Flg^ 20 is a diagrarh Utustnaii^ an example or another llqutd crystal tBsplay devlce aooording to me presisnt 
invention, and is a partial cro s a s ectlo hal view flluslrBttng an.example of a passive matrix trenalleottve liquid ciystal 

ss dleiilaydevlcewherelntrweparentj^^ 

lllustrattng onily me trehsneetlve layer and color tlKer and trehspiuent eleetrodee on the lower substrate, \n the liquid 
crystal display device shown In Fig. 20, wherein Fig. 21(A) is a plan view for describing the overlapping of the tran^ 
necdve layer andme color filter, and Fig. 21 (B) Is a croaB-aecUohal view along IMy shown In F^21 (A). 
[0160] Note mat in Fig- 20 and Rg. 21 , me compoiisntB held in common Wnh the f ourm embodbnerrt are denoted 

40 the.aanris reference nurlrareis,. and eoconilngl^^ 

r- [0161] Thellquld crystaiolispiay-d^ ctystoi' 
panel 200 and a back-^ight (Illumination devloe)6 dbijMsttdattherrarelde of tfe ll^^^ crystal panel 200 <at the outer 
8ld9.Gf mo lo«wfeul>8trate2j: ' * " ' ." -^u . . 
[0162] Also/the liquid crysteJ panel 200 hn a s^^ 

49 between me lower substrate 2 and upper substrate a dlspoeedf^ 

[0163] The lows' substrate 2 has tomied on the Inner stds moiaior a transflecflve layer 62 formsd of a metal nirn wtth 
high reflectance such as aluminum or me nics, and strtpe-ehaped transparent electrodes B (segmott eloc^rodes here) 
disposed direcOy on the transnective layer and formed oT a Oansparem eiectreoonducdve film euch as no or me 
like, both extending voftical^ In me drBwTng,^and'an oriented tilm 0 disposed above the trSnsisarent electrodes 8 ao 

so as locovermetrahsparanteloetrodseB. 

[0164] Also, a 1/4 wavelength plate 16^ a lower polartzatlon plate 14, and a rsflectbig poiarfzer 19, are disposed on. 
the outer side of me lower substrate 2, as wtth me fourm embodknent 
[0168] Onme6therhand,ac01erflRer104l8fay^ 
. 43 provided between me pigrnent leyeia 114r) 114Q, and-1.14B maldhg up me color flser 104. Also, a trenspareiit 

88 smooming Aim 32 for smooming the urravenneiBa ibmrtad by me color filter 104 la layered befow the odor fBter 104. 
Further, a str^sMhaped trarwparertt electrode (a common electrode here) 7 fonned of a trensparent.elecorooonducave 
film ITO or the Oke is eittended In a dIrecOon orthogonal to fhetrensparent elecirpdea 8 dtepoeed on the lower aubsbnate 
2 (in the sideweya dlrecUoh to trie papei) under me smoothing film 32. and an oriented mm 1 Sis deposed below the 
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transpai^ stsctrode 7 60 as to cover th8 transparem elects 

[01W] Also, at the outer side of ttm upper ^utetTBte 3, a forward scatteitng plota 18. a phase dnerenoe plate 17, 
end an i9Per pdartEotton piBte 13 are layered arid disposed h 
embodlmertt 

[0187] Also, a reflecting plate 6t Is disposed on the lo«i»r1lEioe oMe of the baek-Qglit 5 pha^oppo^lte dde from the 
liquid qystai panel 1 ), ae wtth the fourth embodl^^ 

[0168] Next, me planar overlapping of the transflectfve layer and the color roter fn the liquid erymal display devtoe 
shown In Fig. 20 wfll bo described; . ^ ' 

[01OT1 *Thetran8nectlvelayere2,a8wlththefmhernbodlmem,l8pro^ 

electrodee 8 provided on the tower substrate 2. and as shown In Rg. 21(B), the width of thepattem of the transparent 
electrodes 8 provided on the tower substrate 2 is fonnsd so as to be greater than ttie wldth of the metal ni.m pattern 
making up ^etransftecttve layer 82, so that b^-shapsd areas where the metal ifflm maWng up the tfansflectlve teyer 
62 and ttie transparom diectrbdes 8 do not overlap In a planar manner eenn ae traiismiBsiva areas 62a« and the entire 
area where the metal fnm Is provided selves OS a reflective area 62bv 
w I0170J On ttie other hand, the color filler 104 to provided ooirespw 

area ae with the fourth embodtmant, and has the red layar 11 4R and green layer 11 4G and blue layer 1 1 48 extending. 
Inthe direction veitleal to thepaperao as to be orthogonal tothetranaparert 

a. having pigment layen .114 repeatedly enayed In the order of the red toyer t14R. j^reen layer 1140. and blue Imr 
. .1148. 

» £01711. . As fihown In Rg. 21 , the ^aen layer l 14G to provldad on die entirety of the area overlapping the transmbslv© 
areas 62a of the transflecUve layar 82 In a planarmanner; and an area exdud&ig a part of ah area ovartappihg 
reftectlva area a2b oTthe transflactlve toyer 62 In aptonar manner by opening the green layer 114Q In stripe fashion. 
ThMs, the color hlter 104cQmprteee a plgmeht.llBVerromiatlon area wherslfi the pigment layere 1 14H, 114Q, and 1148^ 
are provided, and a pl^nent layer non^miatton area 1 14E which to a pak of an area overlapping wtth the refiectlve 

» are^ 62b In a planar manner butwherethe green layer 114Q Is hot provided. Atob. widi this liquid crystal dtopl^ devtoe, 
the area of the pigment fbmiatlon area. Lo^ the arae of the pl^nent layere 114a 11 4G. and 1148. to sat such that the 
had toyer 114F^ blue layer 11.4B, and green feyer 114G ere small^^ 

£01721 As shown InRg. 20. with stjch a liquid dyitaldtoplay'dc^ of the fig^'whteh to enmted e)dernaj|y 
from the upper eubatralB 3 aide to the retlecfivo mode, tfwre to Dght 30a wWeh passsa through the ptgrnant toyere 1 14R, 

» 1 14G, and 114B. and light 30b which passes through the pigment layer non-fbmtatton area 114E, wherein only the 
light 30a which has passed through the pttrnsnt toyere 11 4R, 114G. and 114B Is colored, ahdthe llghtsob which has 
passed through the pigment layer non^wmatton area i 1 48 Is not colored. Accordingly; with such a liquid crystal display 
device as wen. the light emitted externally from the uppersubstiBte 3 side whai In the reflective mode to the sum of 
the URC0toredDgm .3l» and the colored light 30b^ " 

» [0173] On the other hand, the light externally emitted from the upper substrate 3 side In thetransmtoshremode atoo 
becomes ootoned ii^t soa which ht^ passed threugh the pigmsrtt layi^a 1 14 of the ootor flltw' 1 04 orioe. as wRD the 
fourth ambodbnent 

(0ir4J Aocordlngy, with the yquWcrysteddteplay devto 

In concentration between the light obtained by passing through the cotor fDter 104 twice when In the r^ecdve mode 
w and the light obtained by paselr^ through the cotor flllef 104 once when In the trarismtoslve mode can be reduced. 
f01783.:.Con8equently,.a color tr&nsftocllvellquldrcryetaldlsplay dwIcerWIth gdor«btorteaUoh andahlg^^^^^ . 
recognl2abto display, for both the reflective mode and transmlsslve mode, can be realn^. . ; . 
(Oirar Moreover, vMthlhe I Iqcrid crystal diaptoy devtoe aoawdlng to the'f&s^l^^ - 
to formed of the red toyer 11 4R. green .toyer t14G. and blue layar 1143, with the area of the pfynent layere 114a 
1 '^'"^ ^ to smalter than the red toyer 1 14R and blue layer 1 14^. and the 

color properttoa of the cotor IBtor 104 are.a^usted by changing the area of the green layer 1 14G. so that the color 
reproduetton can be Improved even further, arid a liquid crystal dtop^ devtoe havbnjg even mora excetlem display' 
quallty'can be realized. , . 

[01771 Further, the pigmant tayar iwn^ennadon area t14E to dspahdant on only the green layer .114Q which con- 
tributes to cotorizatlon of green whtoh to.the most vbualV efPseUve oolor. eb exeeUent cotorfzatton can be obtained, 
and detertoradon of reftoetance du»tp.pfovMn9 the pigment layer non-formattori area 114E can be reduced. 
[0178] Further, wlththeliqutdcrystaldtoptaydevtoeaooordQr^'tolheprae^ 

8 fomned of a transparem etoctroconduethre fDm are dbeedy dtoposed on the transfledtve toyer 62 fonvied of metal flbn, 
so the reatotarice value of the transparent eteolipdee 8 can be reduced thereby redudr^ chipmlnaiHre noh-unlfonnlty 
In dte|May.- 
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<l: Eigmh Embodbimnt: UquMch^ cflsp^ 

pil79) wm) the elfi^embocBment, the overaB configured 
rouith embodiment ahpvm In Rg. IS. and CKCO 

[0160] Also, the Qquid ciyelBl display cto^rtce aoconflng to the e^jhth entbodlmenK has dHTerent areafbr the trehsmts- 
slve areas of the sub-rteb as with the above^eaerlbed 1M eti^bcDnneiit. and also Is fonhed eo th^ the arsa or the 
pigment laycir ndn-romfadon areas In theplgmeffniayer.dnrer as whh the ebove^eecrfbsd fourth embodtmsnt Aooordh 
ir^, detailed despitptlon of the conftgurattons whleh are the same as the liquid cfystal display devtbe according to the 
nrel embodbriem and the Uquldctyslal dis^ ctevlce according to the fourth embotflment wfll be omnted, and dsscffp- 

to tlon of the forms of the trsmsfle^Iye layer and color filter wftlch are tfte ch a ractertaOe parts of the IquM crystal <llspliy 
device eecordtng to the eighth embodiment WDI 1^. givan In detail. With ritfsrence to the drawings; 
• [01S11 N6te!that wfth the ^'th isniboMent desertptlofi wia be made rsgafcbng eax example of a ease of:uslng 
illumliialion Ogtit wherein the lumihance of we^e^ cone^ondng to green is Gtronger that the luminance of othor 
wavelengths* and wher^ the lumlnaiice of wavelengths cbrrsspondlng to blue Is i^wiJ<Br that the lurhtnance of athiar 

IS waveiengtha; ' : ' 

[Olftq 1^. 32 Is a dlfi^rani ilhjstratlhg ^e transtlectlve byer and color fitter of the liquid ciys^ display device ac- 
cording toW eigHth 

(OiraV ' In Ftg. 321, lefefenbe'mirim^ 703 d^notee a iiriistie^^ iaj^r.'TliVthuisflectfve la/er 703 has^i for l^Och p^x^; 
transTTdsstye arras 701 formed by Q|»»ilng ttie metal fOm in ^ndow f^hlon^r Dght emnted frorin the back-light 5 or 
. so Incident ^ri^i^mth^ij^ siibStrctte Z to piaaf thnmgh, eind list lec^ area 702 i(h'^i9d (Sagon<^ iqni^ards toward 
tharlgliln Rg.a^tbr 

^ [0184] HbwGwef, unllKjb.the fpuilh en^dmein present mbodlrnent, as shoiim ih F^i 32i the i^knsnectlve layer 
703 Is eudi that the atrisa of the opening pordons cbrrsspondlng to eai^ of the sub-ptnsts^ 75 1 R, '751 G. and 751 3, 
rnaJdng up eech pbml 751 , that is to seiy, the area of the iransmisslve areas 701 70 1 and 70 1 B; mieddng iqa the 

2s transnactlve layerB 703R. 703Q. and 7038, and the area of the reflective areas 702R, 702G. arid 702B, are at ar^ 
ratios accordir^ to the fipQctral properUss oTthe illumination light emitted tfom the Iflumtnallon device 5. . 
[0185] On the other harKl, as with the fourth enybbdlmam, the color tUter le provided fbr each of the pixels maldhg 
up the display area, with the red layer 71 I R and green layer 71 1 G andbtua rayer 71 1 B odending eo jais to be btlhogonal 
to the transparant electrode 7 provided on the upper substrate 3, having p^meht layere 711 repeatedly arrayed tai the 

so order 61 the red layer 711 R, green layer 711 G, and blue lay^ 

[0186] As shovtfn In Rg. 3^.^® pigment t^ersTIIR. 7liQ, and 7118, fro prodded on the entirety of the area 
. overlapping the transmlsslye arees 701 R. 701O; and 701 B of the transrieetlve layers TOSa 703Q. and 703B«i a planar 
manner, a[hd an arsa exciudirig a pan or an area overlapping the rsnecttve areas 7Q2R, 7Q2G. and 7Q2B In a planar 
manner by opening the pigment laifers 711 fl, 711 Q. and 71 IB in window fonns. Accordingly, dxfsdi^ In the color fitter 

35 are a plgmeiit teofeir fbnnaiion area where the pigment layers 711 R, TitG, and 711 B ore formsd, and pigment layer. 
non4omWmon arsae 7110, 711E, and 711F which are a part of ah area oveilappmg wRh the renedKre areas 702R. 
702G, and.7p2P'ln a planar manner where the pi^nent layers 711R, 711G, and 711B ere not provided. 
[0187] Wmi the preeM entedlment. with regard to the sub-piXel 751G where the green layer (green color fDter) 
711G Is fonned. the area of the transmlssive area 701 Q corrsapontfrig, thereto is erhaller.ln comparison to the sufa- 

40 pbceb 751 R and 751 B oorrsspbndlh^ to the other colors. Convereely. wtth regard to the eub-pbcel 751 B where the btiie 
layer <btue (MorfjltBr) 7i1BLiefprmed;tt»'al»r^ 
parison to the 8Ubi3lxel3 761 R eu>d 751G conespohdng tQ^^ 
[0188] Also, with tfils liquid oystai display 

(M^nont layers 711 R. 71 1 G, and 71 IB. ta set such that the blue layer 71 i B. red layer 71 i H, and green layer 711 Q are 
4S ' smaller in that order. 

[0189] With such a Uquid crystal display device, the display colaiB and brightness are acqusted by perfOiming both 
of the foBowing flrBtadjustmem end second adjustment . ' / 

•First Adjustment" 

[0190] The brightness is adjusted such that.transmittanoe ratio suffldent for obtaining kvight light when m the trBn»> 
missive liiode, lay changing the ratio of the transmitelve areas701 R. 701 G, and 701 B, isM the rslleoUva areds 702R, 
702G,and702B; 

[0191] Also; the sub-pixel 751 Giwhere the green layer 71 1G is formed Is ntade to be smaller h comparison with the 
88 other sub-plxBiB 751 R and 751 B, and the sub-plxai 7S1 B where the blue layer 711 B is fomned la made to be larger in 
comparison wUh the other sub-plxets 751 R and 751G, therelsy changing the ratto of the transmlssivis areas 701 R, 
701G. and 70iB, and the relieellve areas 702R. 702G, and 702B. Thus, there is aufHotent ught or the wavelengths 
conesponding to the red Dght and blue light which hove comparadMely low lunttianee In the niumlnatlon light piiBsing 
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through the transflectrvejayer 703. lofmie transmmai»e oT Dght wflh the wayeldnsEdi conospondhg to gmn'whlch have 
oompaiBflveiyhW^ <urrtnance through tl»tran«flecth« 

■Second Adjurtmenr " • ' 

10192] ThebrtBhtneesteaflustedsuchthmtransmlttancerat^ 

mode, by changing the ratio pi the area of the pigment teyer formation area which la the area oJ the pf^nent tayefs 
711R, 711G, and 711B, and the area of the pjgment layer norhfomnatton areas 711D» 711E, and7liF. 
COiesj Aleo, the area of the pigment layers 711 R. 711 G. and 71 i B,;|8 eat eiwh that the blue layer 711 B, red layer 
711 R, and green layer 711G are emaOer In that order, and the rado of the area of the pfement layer ftMTTWtlon area 
which the area of the plgrnenl iayere 711 a 71 1 Q, and 71 i B, as to the area of the pigment layer nbn-fomwtion mea 
711 D. 711 E, and 711 F, 18 Changed. Thus, the cpJorpropertiee of thecoJprtltterareac(Iusted, arid dJsplaycolorieacgusted. 
' ^MJ Note thai color display when In the r^lectfvo mode is changed In the first adjustment by chariglng the area 
of the n^ectlve areas 7Q2fl. 702Q, and 702B aocompanyliig char^g the ratio of the transmtsshw areas 701 R, 701 Q, 
and 701B and the reffeethm areas 702a 7026. and 702B. even In the avert that the display color In the reflsctlv^ 
mode has changed duetd the flrai adjustmsrit. change In the display color when In dte reflecdye mode due to thefiret 
adjustment can be preyented from, eaushg proMsms In the display color In the actu^ refibcdve mode by peri^imlng 
the eeeond adiustment taldhg Into CDnalderBflpn the change. in dbptay ooior by the first adjustrnerrt. 
[0198] VWth me liquid ciystBl display device according to the presem emtwdkniBrtf both the first adjustment which is 
earned out tiy changing the ratio otthe tiansmlssive areas-.TpiR, 701Q, and 7018, and the rafiectfye areas 702R 
.7(«Q,and 702B, and the second acQuatmeut which toeaittedout bydhanglngttteratloof the areaoif me 
fonnatlon areaandtha.arealrftheptgriientl^nofKQrm^ areaa>jlD, 7ll£, and 7llF. ampeifoimed.a6 in the 
event that the tnsnsmMve afaas 701 R, 701 Q, and 701 B are eniaiged In thefiiet acQustmem so that bright dlspiey can 
be obtained in thetraneralashmmodewltti (mprovedtranmlttanee ratio and tti^^^ areas 7082R. 7p2G;and 702B 

become small, redudngthe areaof theplgnent leyer nbn<«Dnna!Ion areas 7llb, 711E, and 711F in the second ad- 
iustment BiUows.'irBnsmmance.ratfo^euinclent fbr oWalnfrig bright Oght.when in thereflecOve mode to t>e obtained. Ac- 
cordingly, there is no problem of the display when bi the reftoettve mode becoming dark even in the everit thst the 
transmiaaive areas 701 a ^016^ eitd 701 ftara enlarged so that brlgtt.dtaplay can be obtained h thetrensritofvernbde 
[0196) Thus, accdrtlng to the abova-deacribedJIquWcfystai display da^ 
and a brtgm display can be made both In the reflective mode and the trctf^^ 
10197] With the liquid oryetaidispieydwlceacco^^^ 

camed out by changing the raBo of the tran»nisslve areas 701 R, 70iQ, and 7bFie. and the refiecihre areas 702R ■ 
702Q, and 702Bv and the second acQustment which is canted out by changing the ratio of the area Of the pigment layer 
rpmfiatton area and the ar^ of the pigment layer noMOnnadon areas 71 1 D, 711 E, and M 1 F=i are perf onned, so display 
color can be oirecthrely acOusled, and extremely «cc^ 

(0198J Specificaliy, with the liquid crystal display device aocprcdng to the present embodlmeht, the effects which 
irregularities in^sacbal propertlsaof the mumTnaiion light have on the observed Jight can be suppres^d, and ^nt 
In the event that tranamlsslve dl^lay bperfomiad using Wumlnatlon light wherein the luminance of wayelengtiis cor- 
respon dlngt p the green BgM Is greater than the luminance of the other wavelengtha, and wtwefn the lumlnarice' of 
wavelengths con'ospondfig to the blue light Is smaller than the luminance of the other wavelengths, situadohs wherein 
Ihe.hiage visually recogntoed by tileob8erveI^iswIorei 

the nonHjnIfonnlty In the spectraj.prDpertles.ordie Olumlnation.Iidht areeonvensated. thprefay reaOztng good color.. 

• reproductbriv-'' • : •■*; -•. • - •. ^ i .. .... . 

[01991 Further, wtfiereas.the lirstembodlnvert is only ac^usdment ofthe dbpiay color and brightness equivalent tp the 
rir^^ustniiant in the present embodiment, and the fourth embodimem is only adjusenent of the dit^lay iiior and 
brlghtneea equhAient to the^seoond ai^ustmem In the present wnbbdlment, both the flrst adjustment and se^rnt ad- 
JusimemOTpeilOimedwIlhlhoilquWcfystaldlsptaydevicea^^ . 
can be^npmved even further, and a BquM oystat display device having ev^ rnoVoBetent disptaj^ mBll^^ be 
reaifcrajdi . . > - . . . 

[020Cq. MorBpver.wttithlellquMorystaldlsple^ 711E,and7iiF 
areforniedata part of the ansa pvertappingthe r^neeove areas 702a 702Q. and702B of 
703Q.arid703B Inapianarmariner.eopaiteftte.aeteroai Upcast Into the liquid crystal display device wheri in the 
reflecttve mode passee lhrough the pigmsnt layer non-fermatlon.mu Tii D, 711 E» and 711F, arid the Pgijt obtained ^ 
by pantngtrpugh the eolprfOteirtwIcewben In the rplieenye mode (atheeum ofthe Uncoiored light which has pa^ad 
through the pigmem toyernon^omwiton areas.Ytlb/Jli E,an^^^ 

the pigment layers 711. On the other handr the Oght which ta eaet (n from the back-light 5 when In the trarwmisslve 
mode and passes through Oie transmisslva areas 701 a 701Q, and 701B, all paam through the pfemem layer 711 . 
eo iigm obtained by pessthg through^the color filter once when In the tianamisatve mode is all colored. AMoidlngty/the 
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cDftefenbelneonedmretlQnbetv^ . 

nwdo and the tigm obtained by passing throus^ the oqto^ 

[0201] Con8equefli]y;a0Wlihtftefourm'enMlm8nt,aoolortranM 

display with stmilayty good ootortzatlon end high vtsual recognition. t0r both the reflective mode and trmmbslve mode. 
s can t» realized. 

<J: Nlmh Embodlmeni: LJq'uM crystal display devices 

[020q With the ninth en^MtSmsm. the overall conf^r^ ' 
10 tm embodiment shown tn Rg. 17, and ecbOrdlngly detailed de6cr|}tlon will bs onAted. 

[020S] Airo.tfbllquldciystaldisplaydsviceao^^ . 
areas of the su^^Dcels and also Is f br^ so thai the ari»i of the p^ent layer no n -fo rmatlon areas in th e pi^nent 
■ tayere dtff^. as With the abovd^iescrfbed eighth embodlma^ Accordingly, ttie liquid crystal display device according 
tothe ninth embodiment cfiir^refnamtha Uqiild oystal display devteamrd^ orribodlmamon.ty regarding 

19 thatomieoflhetranaflecft^ . 
In detaa, retaibhoe to die diss^^ 

(0204]^ Rg. S3 Is a dlagrarti lllMti^ iay«r arid color filter of the UquW crystal display devfca ac- 

cording to the ninth embodlnwrit^ 

[02d5J .lri.Rg.^^^3^^ referertisi niiri&iid eq^d^^ As wfihtlieflttrtefrto^ 

20 ' layer 803 is eoctendad and pifbvtd^ In k ikiipe fbirnin the cbredttbH viiittlcal to the papdr sd'as to ba orthbgbiial to the 
' tran^«mMit^^trpde^^ provided on the i^pef sutatrate 3. and prbv^led wttti the samiai p&eh as me transparant etec* 

trode^ ia presided on the tower substrate 2. Then, ea shown In Rg. 33, the width the pattern of the transparent 
electrodes 3 provided on the lower substrate 2 Is formed so as to be greater than the width of the metal^fllm pattern ; 
making up the transflectlve layer 803, so that 

25 $03 and the transparent electfpde&8 do not o^ap In a planar mannar sen^ as tfansmlsslve arew 801, and me 
entire area where the metal film Is provided senres as a refledhfe area 802 (hatched diagonally upvniida toward the 
right In Rgv S3). . ■ 

[0206] However; uhUke the fifth embodiment, with the present embodiment, as shown In Rg. 33, the tran^fleetfve 
l^er 803 18 such thatthe areas following the e^ brthe siibiilxels 861R. 851G. and 851B. making each pixel 

30 851 , that Is to say, the area orthetransmlssive areiBe 801 R. 801G, and 801 B, making up.the treheflecave layers 803R, 
803Q. arid 603B, and the areaol the refleedve areaa BQ2R. 602Q. and 8026^ are at aiea laUbeeisdofdlng tothe spectral 
properties or lite lllum^adon. light errmted ^mm the 111^ 
(0207] ontheoth(»rliahd,aewlththefniembodlmem.theoolorfinerlepr^ 

the display area. wKh the red tc^or'ai in and grsen U^r 81 1 Q and blue layer 81 1 B exteridbtg so as to be orthogonal 
ss to the transparem electrode 7 provided on the upper substrate 3, having plgm repeatedly arrayed in the 

orderolthe rod layer ailRrSreerilayereilG. and biuelayereiia 

[Q20q As ehown Irv Rg. 33. the pigment tayera 811 R« 811 G, and 81 IB. are provided on the entirety of the area 
overlapping thetranamlsalve areas 801 R. 801Q, and 8015 of the transf iectlve layere e03R, e03Q, and 8038 fri a planar 
manner, and an area siifiBludlng a part of an area overlapping the reflective areas 802R. 802Q. and 8028 of the trane- 
40 riecdve taysre .SOSa 6036. jsrid 803B In a planar manner by opening the plgmerrt layers 811 R, 811 Q, and 811 B In 
■ strlie terms; > --riT-^* i-r;. . ' .v :.r-r ■ ■- ■••v.:::v 

[0209] Aocbrdlngfy. eodstlng In the color flltor are a pigment layer fonnatlon area where the pigment layers 61 1 R, 
Bt1G, and B11B «rB fortrwd, and pl^antlliyerndn-foimatlon m BIT D; 811 E. andSilf whlch -ara a pi^^ 
area overlapping^ the reflective arnas a02R. 808G..and 8Q2Bln aplanar rnarmer where the plgrnentlayeis 811 

45 811 Gj and 811 8 are not provided. 

[0210] With the present embd^entalsOj with regard to the sub-pixel 851 G where ttwgrmi layer (green colorfilter} 
811 G is formed, the area of the transmisalve area 801 a eorr^ipondlng thereto Is smaDar bi comparison to the eub- 
plxels 851 R and 851 8 corresponding to the ofhar colors, as with the eighth embodlrfient Conversely, with regard to 
the sub-pixel 8518 vyhere the blue layer (blue polorfllrei) 8118 Is tormed, the area, of the transmlssiva araa 601 B 

. so conesponding thereto Is gfoetor in corriparfson to the sub-pixels 861 R and 851 G corresponding to the other colors, 
[dial 1] Also, with this liquid crystal cflsplay devloe. the area of the pigment tonnatldn area; l.e., the area of the ptgnent 
ic^ 81 1 R, 811 Q, and 81 1 B. Is sM such that the blue layer 81 1 B. red layer 811 R; and green layer 811 G are smaller 
Inthat order, as with the eighth embodmiem. • ' 
[0212] vvtthsuchallquidcrystBldtsplBydevfbsaswen.thedlsplayooloma^ 
5S the ratio of the transmlsahie araas isoiR, 801 g; and SQrIB. and the renecth/e araae 8Q2R, «)2G, and B02B. and the 
display colors and br^hmess can be adjusted by changing the ratio of the area of the pigment layer fomudon area 
and the area of the pigment layer non-totmalion areaa 811D. 811 E. and 811 F. Aoooidlngly; display color and brightneee 
can be eReoOvely acQueted; 
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[0313] Con8dquant}y,a8wm)tfte.elgmh6rnbodlmitalkruldei^ 

Tor t>ptti ma refiecttve mode and transmbdlvd mode, and eodrnmaiy exoeOem odor reprodudton, can ba reanzed. 
[02141 Fuftner. wtth tWa liquid crystal dbptay device as well, pigment layer' n6n-4bnnatlon areea ailO. ailE, and 
81 1 F are formed, ao the dmerehce In concentrailon between the llgm obtained by paeaing thret^ thecelor fflter twice 
When in the reflective nwle and tfwi^tobtelned by InthetrBnamlsslve 
mode can be reduced, and a coix tranaflsodve Itqutd crystal dieplay device capable of dleplay w&h elmOariy good 
. colorfzatlon end vleual recognition, for both the renecdve mode and transmleelve mode, can realized. 
I0215J Note that the HqukJ ayetal display device according to the preset Invention le n« restricted to the above- 
described embodiments, but rather may be arremged wherein, liar «caniple the transflectlve layerls loimed.of aluminum, 
and the pigment layer Irtcludee a^Iue tayer and red layer, wherein the area of the pl^nent layer fonnaflon area Is eet 
euch that the blue layer IS snrtaner In compaitson wm) the red la^ 

[02iei Wfth such a liquid crystal <88play device, the area of the plgmentiwrfomwtlon area Is eeteuch thatthe blue 
l^ls smaller Iri comparfBon with the red layer, 80 even (n the event that the Dght rsflected by the transfloctlvo layer 
Is colored blue duo to tho tranjeflecthfe layer being fonned of a/umbium. thb can bo corrected by passing th^uBh the 
color filter twice. • . • 

[0217] Accordingly, a jlquld ayetal display devfco havlrtg OMoellent color raproducdon and high disptay quaHW can 
be realized. 

[02ia] Also, an arrangemem may be macte wherein the trananecdve layer Is fomied of sHver, and the pigment layer 
inckJdes a red layer and blue layer, wherein the area of the pigment l^er fonmatlon area la aet auch that the red tmr 
ts smiBlierIn c o m p art s on wim the blue tayer 

[0219] with such a Dquidaystal display device, thp area of the p^ment layer ft 

layer Is smaller In comparfson with the blue tayer. so even In the event that the light rsnected by the transf lecijve layer, 
le cotored yeOew due to th© trananedlyo layer being fonned of silver^ this can be comScted by p^ng tfwough the color 
finer twice. Accordingly^ a Oquld crystal db)>lay device having excellent color reppoductlon and high display quality can 
bereaOzed. 

[022q Also, with the Hqutd crystal display device aoeordlng to the present Invention, the smoothing film may be 
fomied ep -ra to coyer oyer ttie.cotpr fl jur rajn M ekample ehown In the abova<le«Brfbed embod^nents; but anything 
thatwDI emooth the unevenness fbmied bylhe coldrifiiter to suliyeMi auMl^m^^ may be fonned only ontheplghient 
layer non-formation area of the color filter; for example. With an arrangement wheram the emoelhtng film is termed 
only on the pigment layer non-fonnatlon area of the Color fUtar, and an ovemoat layer Is provMad overthe smoothing • 
film, the thickness of the ovencnat layer can be made thinner aa compared to airangementewh^^^ a smoothing film 
le not fonmed but rather an overooat layer Is provided- Also, an arrangement may be made wherein, fbr eotampto. an 
overcoat layer Is formed without fonning a smoothing layer, wherein the unevenneae tomted by the color fBter is 
en^ofted by the overcoat layer, eo that the overcoat layer also eervee m a c^^^ 

[02211 Also, smoothing may performed by embedding a emoothing film miie plgment l^r noh^Onnadon area 
by fonning a emoothing nim, as with the exarhple described In the above-described embodiment, but emoothing may 
be performed by formlr^ a transparent layer separata f nrni the smoothing fikrf and embedding the pigment Ic^ non- 
formation area, and then fonning a smoothing flhi over the! transparsnt layer and the pl^nem layer fbrmatlon area. 
[0222] Also, the transftecthre l^sr refers to an artlcie having reflecting functions provided with a transmitting portions, 
and needs not be a aimple rofiecthro layer. That Is to say. this may be a reflecdve polarizer having polarizing fimcdons. 
Examplee of roflectlve polaiizere Incbtds cinsularipolartzatlon piatee using choleBterloBquldeiyatfiUr'b^«n^QtteriInear"^ 
polarization plates using anglerof-polafizatlon.wlrsiirld llnearpotarlzere wherelnmun^elltsaround aanrn ere formed 
in e nBllactiva layer, and so forth. 

(0223) Also, though passive matrtc liquid cry^ display devices can be glveii ea examples of Bquld crystal display 
devices to which the prssent Invention can be applied, as withthe above-described embodlrhents, the presentinvendpn 
is also appllcable to active matrix Dquid crystal display devieea using thh film diodes (TFD), thin film trensistore fTFT). 
and so forth, as swnehing devlcee. 

(Bsetronlc Equipment) . • . . 

[0224] Next, descrtptlon wUI be given rsgan&tg eleetronle equipment eomprtslng Oie liquid crystal display device 
acconipng to the above embodlhents. 

[0228] Firet, an eNample wherein the aS^doecrlbed liquid crystal display iStovloe Is applied to the display unit of a . 
celiularteisphone wOl bedeserMl Fig. » Is apetspecUvs view Rlustrating the cpnflffiiiatton of this cellular teiephona. . 
As shown.ln thafle^ra, the ca&ilartelaphDne 1082 oomprlsaa rnuniple operating buttons 1321 , an earpiece 13Z2, a 
mouthpiece 1323, and along with .these, a display unit 1324 uslr« the liquid crystal display device according to the 
present invention (ony the firet aiMrate 3 le ehown iri Fig: 2^^ 
[0228] • Rg;23bapempeetlvevlewillu(9Mnganexa^ 



EP 1 ^7.421 A2 



[0227] m na 23. relMnee lufneret 1100 (tamitBathdn^ and refsrenca numeral 1101 denotes 

tte Bquld ciystBl display unit using me BquM cr^^ 

[0228] Flg.24l8apet8pectAfevtewinu8batlnganexBn9ietf 

word prooeasor, mobSe p.ersonal oon^puter, or the Ilka. 
5 vi22S\ inF^24.ret8reneenum8rel1200demftaath8imonnB^ 

noted an Input unit auish aa a tayboard, retenanee numeral 1204 .danote8 the nrtam unit of the Inroimatlon proceaatng 

devtoe, and reference numeral 1208 dajftotee tfte Dt^iM cryatal dlaplay ui^ ushg the liquid oyatal display davtoe. 

[0230] Now, in addition to the oeOutar.telephone shown tn Fig; 22, the wrtatwatsh-ty^ edronle device ehown In . 

Fig. 23, and the personal computershown In Rg. 24, examplee ofelectronle equipment that can be Include Oquld 
10 cryetaj televisions, vtewfln^er or monltor-vtewed video caseette reoordsre, car hav^aUon devlcee, pagere, palmtops. 
. calculators, word processors, wortostattons. video phonee, POStemtlnals, equipment havmgtouch paneld. andaoforth. 

[0231] Ae described cd>^ 

EpectTEd properties oi the Dlumina^ Dlumthaflcm device can be comfw and^i^ color reproduction 

can be realized, ^ich cari be used to form electronic equfprhent cornprtstng a liquid crystal display device with slmBarty 
ts good colorbBtlon and high vleual nsoognltlori for bolh the renscth/a mode arid trahsmlsstve mode, and BcconingV this 
l8 paitlcut^ eultablci for etoctronlc eqid^m 

[Qnbodlments] 

» [02^ Next, the advantages of th& presem lnv«rt!on will be made dearthrough smbod^entB^ but the present In? 
vention ui not restricted to the following embodlmentB. Also, the reflec&Ve fSm m thetaalexaimple t through the te^ 
example 4 b a silver' alloy colored yellow 

Testaxampte 1" 

28 

[0233] A Uquld crysiB] dtspilay dsvloe according to the fSth embodlmem shown In Rg. 17 was tabrlcated; the area 
ratio of the transmlsslve aiaa and the rafleedve araa was set at 17 : 19, and the plgmeiit layer non^orniaSon areas 
1.11D, ri1E, and 111 F which are aireaa where the ptgmemtayerelllR, 11 IG, and 1 11 B, are not formed, are further 
ee« eu6h that.the area ratio ttiiereof wae'rad layer HID: green layer 111 E : blue layer 111 F « 4 : 14 : & 

80 

Test example 2* 

[0234] AS ehown in Rg. 25. a Bquld crystal display device was fabricated In the eame nnnner as the liquid crystal 
display device according to the nnhembodlnem shown . In F^^ 17, exceptthat the area ratio of the transmlsshre area 
as and the ref^ecdve area was eet at 17 : 19, and the pigment layer non4onnatlon areas 1120, 112Ei and 112F ln:ti:ie 
colofflRer t02 which are areas where the pigment layere 112R, 112G, and 112B^ are ncttbrmed, ere further eet euch 
that'the area ratio thereof , was red layer i12D : ^een layeri12E : blue layer 112 

. Test example 3" 

40 :.' 

[0238] As shown tn Rg. 26; a Iqutd crystal display device vraa fabricatadWth'd same rnanner a^^ 
display device according to the firth embodhient shown in Rg. 1 7^ exc^ that the area rado of the-transmlsalve area 
and the reflective aisa was iiat af 11 i ^s; iand that there arci rio plgmaht layer non^4ohnaitibn%r^^ In tha'cblbr^tar . 
1 03 which are areais where the pi^nent layers 113fi 118G. ^hd 113B, are riot fomned, and that the color properties of 
45 the color filter were optimized (he color purttyr was lafw«ed) to give prtortty to the display when In the nsnecOve mode. 
[0236] Now, wtth regard to the ebewe test ekanplel through tekexan^ 3, the test exan^ banembodlnent 
of the presem Invention, and test exarnple 2 and test ^cample 3 ere comparathre exB^ 

[Q237] The light obtained when In the reflective mode and ^en In the transmlsshre mode was measured regarding 
the liquid ciystal <fisplay devices according to teitexaniple l throu^ 

so [0238] The results thereof fire shewn In Table 1, end Rg. 27 through Rg. 30. 

[0239] Fig. 27 Is a diagram Dlustratlng the results of measuring the light emlttod from the liquid crystal dteplsy device 
according to the test ex£mnple i , wherein Rg. 27(A) Is e chromatleity diagram ofthe light obtained In the reflective 
mode, aiid 27<B) Is a chrornoOdty diagram, of the ottalhed in the transinlsslve mode. Aleoj Rg^ 28. Is a diagram 
illustrating ttie results of measuring the light emfitsd from the liquid crystal dtepiay dsvloe acconjlng to theteet exanDpie 

88 2, Wherein Rg. 28(A) is a chromaticlty (Sagram of ttte ilgttt obtabied bi tharenecllve mode, and 28<^ te a ehrcmatidty 
diagram of the light obtained In tite transmisslve mode. Also. Rg. 29 Is a dtagram Iflustratind the results of measurtng 
, the light emitted from theiiquld crystal display ds^ abooiding to the test SMBmple 3, wherein Rg. 29(A) to a chroma- 
ticlty diagram of the light obtained in the rsReeOve mode, end .28(B) is a ohromaOctty diagram of the ligm obtained In 
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the transmtsstve mode. 



. Modd 


ReflaeUvanvMia 


'nanemteslva mode 


Propanies ' 


White display reftectMty 


Color range area 


White display reflodMty 


Color range area - 


Test Exampte-1 


28.3% 


I.73xicr2 




. I£0xitr8 


Test Example 2 




155X10^ 


2-8%- 




Test.ExamptaS 


. 34.1% 


1^x10^ 


2.1% 


OJBO X lof 



[02401 Here, the term -color range area- meana the area of a trtanj^e formed by cohnectfna the three poMs of the 
X. y cooixflnatea of the red, green, and Mue cSeptay colore oh a CIE chromatWty diagram. 
[0241J TheiiquldciyetaldlapiaydevteeaccofdlngtothetwtexampteSw^ 

color range area fdr both the Ught obtained In the reflacttve mod& and the light obtahed m the tranemleehre mode as 
can be seen from TaWe 1 , Rg. 29. end F^. 30. 

102421 Also, the liquid crystal display device ecconUng to the test ^ean^le 2 which is a Mmparsttve example, has 
a color range area wider In compailson wirh the Oquid crystal display devtca according to the test example 3 for both 
the Oght obtained In the reflective mode and the Dght obtained fn the transmlsafve mode, as can be seen from 1^ 
1 . Fig. 28, and Fig. 29. Mpreoysn there Is sufficient white display reflectivity. However, wtth the light obtained in the 
reflective mode, the red diaplay Is purplish. . ««ume 

C02431 In compadeon. the liquid cfystai display devlcd according to the test example 1 , which is an embodfrnent of 
the pre sent lnv anllon> has a cobr range area wider In comparison wtth the liquid crystal display ddvlce accortflng to 
the test example 3 tor both the Dght obtained In the reflective mode and the Bght obtained In the transmbslvo mode 
as can be seen from Table 1 , Rg, 27. and Rg. 28, and has sufficient white dfoplay reflecUvtty. 
. [0244] Further, the cblor range area for the Oght obtained In the rsRecttve mode Is also wider In cortnarteon wfth ttte 
liquid eiystal dteplaydeylpe accpidiciglP (h^Mt &fmi\9Z. M wewr. ^wtttLthe liquid wystal dl^lay devtoe accanfing 
to the test example 2, the color purtty ot the red display andblue'dlsplay Increases In the Iig)n obiaihed Ih the reilecdve 
mode. 

CM45J Aoeortmjgv/It.wasconllmwdthatwllhthellquldoystaldlv^^ 1 which 

Is an embodiment of the prasent Invention, there la intle dtftorenco In co n c y itral te n In color between the Dght obtained 
In the reflective mode and the Oght ot)talned In the; transmlsslve nnode. color reproduction Is exceDent. and there Is 
sufHcient white display reflecllvtty. . - 

[0246] Tlius.ftlsdearthrtlneomparlsoriwllhlhel^^^^ 

te^ example 3 which are comparathw examples, the Dquld ctyttal disptay devlcaaooofding tolhe test example 1 which 
la an embocflment of the present frwentlon has good edorbaden m both the reflecttve mode and the transmlsslve mode 
and that display wfth high visual recognition can be rnade. • ' 

•Test example 4" . 

[0247] A Dquw crystaf display device according to a seveinth smbo^ 

with the area ratio of the transmlsslys area .andihe reflective area at 17 : 5 9,. arid further the^ ratio of theam wnere 
the green layer 114G Is fomied and the pigment layer non^omiaillon aiiea iiiE where the fifeen layer 114G Is not 
formed was set at 7: 1. using acolor fitter having the spectral pnopertiss shown In Rg. 31 as the color filter. That Is 
In comparison to the Uquid aystal display device according to the test example 1 /the color purtty of the green and red ' 
colorflltere to Increased, and Instead the color purtty of the blUe color filter le loweied, thereby raising thelrenemitiaflee 
ratio. 

[02481 Note that the above test soeampfe 4 Is an embodiment of the present invention. 

[0249] The light obtained when In the rsflsctlve mode and when In the transmlsslve rnode was measured regarding 
liquid ciystal display device according to the test example 4thU8 mamillBetured. in the same mannv as with the liquid 
crystal display device according to th& test example 1 . 
[0230] The roBUlts thereof are ahown h Hible 2 and Rg. 30. 

[02511 Rg. 30 Is a diagram llustratlng the results of nieasurlng the light emitted from the Oquid crystal dlspl^ device 
according to the test example 4, wherein Fig. 3d(A) Is a chromatlcfty diagram of the light obtained In the reflective 
mode, and Fig. 30(B) Is a chramatldty diagram of the fight obtalnedln the transmlsslve mode. 
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ptibte2] ' ' 



Moda 


Refleettve moda ' 


Ttansinlsslva nuMfs 


Prepsftlss 


White dbptayrefltetlvtty 


.Cotormngoarea 


Whfte display renecdvtty 


Color rar^ area 


Test Bcample 4 


.28.0%. 


2.62 X 10« 


' . 2.2% • 


2.6SX10« 



(0282] A8 can be eeen In iMd ^ and Fig. 30, wim the DquU ctystal display device aooording to the teat exemple A 
though the white display reReetMty and tFansmlttance ratio did not change irtMch m cqmpartaon to the Dquld crystal 
display device according to the test example 1 . the color purity of gpeen Increased, and the color range area the 
light ob&Jrt9d In the.renectlve mode amithe Pght oMalned in the tranamlsahfe niode wae also Improved a jgraat ddaL 
(0253} AocoKflnglyi providing a pigitient ia^ydr hqn-fotmatton area li4E on|/f6rth> ^en layer 1 14G which contftb> 
utes to cotortzadon of gram which to the inbst vIsuaQy effddlvo cblbr pllowe eiccelleht po^ 
and deteilof^ of White, tfsplfly rslteodvlty due x6 pmiyiding the pigment Isyer lion-tbirhssktn a^ be re- 

duced. ' ' . . ' ■ 

[0264] Also, towering the colorpurfty of the blue colorfBterto ralsethe transminanoe ndlo» antfprovldlng the plgnmt 
le^er hpn-fdnniiaUoh eir^ IIAEpinly'rbrd^ layW il4d;impr^ ertrihgtotheTefieetfyel^ 
Intherdnectfvenipde . . 

Test Examples through Test Exshple 8^ 

■ [02851 Uquid crystal displsy devices were fabricated, using the areas ahowh bi Table ^ as the tmnsmlsisiye area» the 
pl^nent Jayer tpimaflon ar^ which la the area of the iblgrnent layers, ami the pigment layer norvfonnatton area. 
(0256) Note that of the above test example 5 tfvou^ tsst examjale 8, test wc^nple 5 through, te^ eotannple 7 are 
embodlmenta of the present inv^on, and test example 8 b a conventional example. 
[0257] ;Al50,aj)exam|3leofthedImei^ 

Ing to the test ^cample 7 Is shown In Flgl S3. The units of length of the paits shown lii F^. 33 are In lurii wtih ttie eub-. 
pixel pitch at 237 X 79 Cpm), aiid the sub-ptxei area at l 4784 pm? 



[Tbble3] 





Test example 8 


Itet example 6.'. 


Itet example e 


Tteeacan^le? 


Area of transmlsslve area 
(pm2) 


Red 


5824 


8488 


6496 


8272 


Groan 


5824 


492S 


4928 


4828 


Blue 


5824 


6498 


6408 


8270 


Area of pigment layer 
foimatlon area Oun^ 


Red 


8S80 


8288 


7748 


7072 


(areen 


8880 


8768 


6256 


4456 


Blue 


8960 


8288 


8288 


7344 


Area pigprierit laye non-' ' 
formation area Oiiii?! 


■Red' 


0 


0. 


540 


14*0 " 


Green- 


- 0 


3080 


.-•^^3800^ 




Blue 


0 


0 


0. 


720 


Relleothflty<%) 


17.1 


20.0 


21.2 


25.1 


White display \n rsneettve 
rYM)de 


X 


0.306 


0514 


. 0.313 


0.319 


y 


0.336 


0.327 


0^ 


0.324 


R0f!ectivtty.(%) 




3.0 


3.0 


3.0 


White display In transmisShre 
mode < 


X 


0.312 


0.311 


0,311 


0.310 


y 


0.S39 


0.324 


0.324 


0.319 



[0258] T>ie White display x, yooordinatesontheCIEchrematloltydlagram inttier^eotlve mode and the trahsmlsatye 
mode, the reflectivity, and the transmttance ratio, ware measured tor the HquU crystal dIsplfQf devleee aooorcflrig to 
teat exiample 6 through..test exampia 8 thus fabr tea tad. 
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[Q259] The results tttare^ are Shown b).T^)s 3. 

[0290] With me Iquu eryetal display device aocordInQ lo the test example d. R can be imderetood that the white 
dtepiay when fr» the reflective mode and the whRe display when In the transmlsslve mode is 9«onlsh. Abo, It oan be 
understood that the rsflsctMty ts low. end thm the display th the ren;^^ 
. [0261] tncon^arlson.wtththet8st^)(ample5;inttostaieor^ 
8. the width of the pattern of the metal fRm makmo up the tiWlectfve layer was 

transmisetve area for the green smeller, and to nute the area of the transmisstve areata red and the transmlssive 
area tsor blue larger, and also a green pl^nent layer nbn-Tofmatton area was * . 

[Moaj Consequently, with the test example 5.; as sfwwn In TBiWe 3, the refieetivlty. improved In comparison with the 
test example e, the greenness of the white dsptay in the reflj^cdve nwde and the transntlsslve mode was Improved, 
coming closer to the Idea! whtte display color coordinates (x = 0.31 0, y = 051 6) on the CIE chromatic^ diagram. 
[02831 Ateo, with the teat example 6, In the stme of maintaining the trensmlttanoe rado In the test example 8 and the 
area of the transmfedve area ^ the test exanple 6. the green pigment layer norHbmnation area was entargetf. and 
also a red pjgment layer non-formation area was provided. 

[0264] Cbjweqiientl^^ «^ thetBtf eo(Bmple6» as shown In JaWeS, the roflectNlry Improved even more In comparison 
wtth the t^ example 6. the greenness of the whfte display bi.the reflective mode was bnproved everi hmher, c^liw 
even dooor to the ideal white display ootorcoorcOnates. 

[Q26B] Alsoi with the teat ecxample 7, In the state of maintaining the tranamtttanoe ratio In the teat example 0 and the . 
' areapfthegreehtrBnamte8lvearBamthet8Stexarnple5andthetBstaxampteB,thognMnpI^^ 
area was enlarged even further while reducing thearea of the red transntfsslve area ancTehtarglng the area ot the blue 
transmlsslve area, the red pigmem layer nein-fonnatloh area waa enlarged, and a Mue p^ment layer hor>^6nnation 
area wee provided. ' 
[P2M]. Conaaquentts^wlth tfie lest example 7, as shown in •mwo S, the reflecflvtty mr^woyad even more In compartSoh 
with the test example 6 though ttie white display m the transmisfilve niode did hot chmi^ much, coming even doser 
to.ihe Ideal white display color coordlnates for white display ^ 

IWS71 It was thueconftrmedf^ thetest example^ through test example 8 thalaecurlngtransmltlance ratio whereby 
a bright display can be obtaIrM In the transmteslwe, mode while enlai^lnfl the area of the pigment layer noh^onnatlon 
area aOowssufrideritreflecth^forabrlgMd bbtairtecf. andltiat a Dquways&rdsiik^" * 

device capable of bhght display In both the rafledlve nriode and trana^ 

[0268] Also, It was confimied that a BquU crystal display device capable of display with SKoeOent color reproducdon 
In both the reflective mode and transmlsshre mode oan be obtained, by a^usdng the area of the trartsmlaslve area and 
the area of the pigment layer norHjDrmatton.area (pismertt IB^ 

Tlwt Example »• 

[0269] A liquid crystal dtepiay device according to an eigm embocnhem shown h 

area of th» transmiashm areaa 701 R, 701 G, and 701 B, the pigniontiayer fbrrnation area which b the pigm^ layere 
711R, 711Q, and 711B. and the pigment tayerfion^OmfiattoR areas 711 D. 711E. arid 71 I F are the same area as the 

eevanth embodlrnem ehown (n Table 3. 

[0270] Note that tha teat example 8 Is iEmembpdtmerTt of the preser^ 

[0271] Aleo.ari exan^eof the ^mernions of the componenta forflabrlcallng cOmpbhentaforthe liquldcry8tal:Xfi8play 
device aooorTdlnato the.^gtlth en)|»5llxie"tl?aylhfl theaane areacyB^oseforthejiqgldcryatal.^pl^ device according 
to the tast oxarnplb 7, is ahowh In f^. 32. The units Of lafigth of the parti Shown In Rg..^ In jinf^wlth Big siib^^^ 
pfxel pitch at 237 X 79 Qmi). and the sub-ptxail area at 14784 

Uaj2\ The reflecUvlty, whlte.dbplay In the rsftectlye m«le, the transmlttance ratio, and the white display In the trana- 
ntolve mode, were each measured for the liquid crystal display device accortflng to.the test example 9thus tSbilcated. 
[0273] Consajuenlly» results the same as those of the seventh embodlrhertehi^^ 

[0274] As shown In Table 3, wflh the'BquU ciystal display device accordr^ to the test ©cample 9, In comparison wlih 
the test example 8, the raflBcdvlty lifiprovod, the graennesa In tte white dlsp^ In the rsAective mode and the trans- 
missive mode was improyad, drawing nearsr to white. 

[0275] Accordingly, It vras confirmed with the liquid ciystal dlsplay/devlee according to the eighth embbdhient as 
.we}l» as with the liquid crystal display device according to tho ninth embodiment, that a Dquld crystal dl^tay device 
having display with excellent color reproducdon In both the rsflecOve nnode and tranamlashAd mode can b^ obtained, 
and regansOess of the shape of the traiimnlsahre area and pigment layer non-fommtion area (plgntent layer fomiatlon 
area), adjusting the ereaof the trensmisalve area and pj^nentlc^non^rmatfon area (pigmem layer formation area) 
for each color enablea a Oquid oryatal dbpiay devica capable or diapisy wBh excenem color reprbdueilon in both the 
reflective mode and tranemieslve mode to be obtained. 
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[Advantagesj 

[0276] AadascfM above. aocoftlfe)gtstttepres8minvemion. the pei^^ 

l8 a pereantBsa according to me epoctral propertes of me (Uunilnatton lls^. eb even m me event mat the epaetral 
5. propeitleeor me Olummatlon Ught used 1» tmn^'sstve display Is not unrrwm, deterfofatton In bolor repiodUGdon due 
to mis can bK suppressed. ' 
[0277] Also, w»i the Dquld crystal display detrfce accord 

on the entirety of the arsa ovedapplRg^lhe transmlsslve area tn a planar manner, and an area excluding a part d an 
area oveHapptnsi the rsf lecttve area In a-pianar manner, with a pisntent layer fonnatloh area where me pignftent tayere 
f 0 are tbrnHed. and a pigment layer hofhfonn&ilon' area at a part or an area overlapping me.reneeOve area In a plahar 
manner, so me light obt^held by pacing toough me color fUter twice when m the reflect!^ mode Is the sum of the 
uncolored Bghtwhleh jitti paa^imrwghme pifipra layer non^nnatlon areft andme colored Oght which has passed 
through the pigment l^irerfbnh^ > . ^ . . 

10278); On the other hand, Bght obtalhed by passtr^ mrough me color fitier once when In the trarpsmisstye mode Is 
t9 all colored. Acoortingly, the diffetence In conoenlratlpn b^ween me tight pbtalhadby passing through me color fOte'r 
' twlcewhmlnmerefleettvemodeandthaligmobtalned^ 
mode.cah be reduced. 

[0279] Consaqiimi^ a qqibr transnectlve liqiild'cryBtBl cflspt^f device cepsMe of dbptey w&h aMaity spbd cotorK 
zation high yisuaJ rocc^ttlon for ^ me raA«tive mode ahd truuimti^ mode, cari be reaOeed. > 

so [0280] Morsbver. wim me UqukJ ciy^ display dwibe according tb thb present Inventloh, the ai^ of me prgmem 
layer fbm^atlbn area cSffera between at least one cobr pl^nsnt layer of the pigment layers and anotfier cbl6r|sl9nent 
layer, so ma color propertlss of me color flSsr can be a^usted by changing me area of the pigment layer formation' 
area, merebyjmpraving color r^rodiictloii. and realizing a Rqutd crystal dbptay devtee having sxceOent cfisplay quality. 
■ [6281] Also. wimmeUquid crystal <fisplaydevlc^ 

25 the steps betMreen me pigmem layer formation araa and a me areas where me ptgment layere have not been provided 
Is provided, sb adverse etfects due to me steps between me. plspnent layer Ibimatton area and me arsas where me 
. plsrvent loybr^ have hot been pi^vMed eari be done away wOh, thereby biipiovlng the reltablltty of me.nquM crystal 
display device. 




1. AllquMcry8taldlsplayd8vlce.comprt8lng:allqu|dcry6taldl6playpa^ 

a pair of mutually facing eubstrates. having pixels comprising muRipleaubi^^ . 
ss colors; and an IBumlnatlon devtee provided to me opposite aide of said liquid oiystal display panel as to the obser- 
vation sIdbVfoNnunilnadng seMllquldciy^ 

having a tnutaflective layer disposed on me oppbaite 8|de of saM liquid Oryatal as to the obaenffitlon side 
wim a'tranambahre portlori idr toansniittlng aald lllumlrtotion tbrmed mereto, 

wherein me area of a transmlselve area oorieaponding to said tranamlaBtve portloh at at least one sub-pbcel out 
40 of nmittlple sub pbcele» and the area of a transmlselve area oonespondng to eald transmlselve portion at another 

SUtlrrpixiBl-^-dlfferr''. • ■■ — • •• i -" • ' - - • - ' 

and a cbbr filter provided cpnespondln^ 
CorraS^pefhdlifjtbWctotorof tefchsut^^ ' 

'^s 2. A BquU crystal display device amrdtngtbdalml, wherein me area of ttw 
Is ah area according tb me spectral pnbpertles of said ilUimlnailon llghL 

3. . A Oquld crystal display device according to Claim 2, wherein me area of me transmlselve arsa at each sub-pixel 
Isah arM according m me luminance of me wavelengm of said illurninat^ ligmcorre^ondnjgtDmecolorof eaid 
so eub-pb(el. 

4; A liquid crystal display device according to Cte^ 

coioir corresponding to awovelehgm oTeaidillumlhatlon Dghtwrtm great luminance is snrtallerman meareaof aald 
transmlselve area at a aUb-pbcel of a oolor eprresponding to a wovelfingm of eald IBunilnaOon Rght wtth small, 
55 luminance, 

5. ABquldcryetaldlsplaydevtoeaocordlngtoanyoneofClalml through aalm4.wherelnthe area of metransmlsshre 
area at eaoh of eald eub-pbcele dmere for each eub^besi oorrespondtn 
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6. A fiquld crystal dteptay dsvteo aoccnana to any ono of Claim 1 tDroagh'aalm 4. wterelnthe area ofthe transmteslve 
.area ai each or eald subijUeta dffrere aocerthfl tp the posttto 
llqutd cryetaddteptaypanel. 

7. . A oqiHd crystal display da/lce accofd&ig to aty one of Claim 1 tnrous^i Claim 6, whereh said transmtove'portton 
Is an opening portton Fomied In said tran^nactfve layiar co^^ 

8. A llquJd crystal display device according to Claim 7, wherein said opening portion comprtees openlm parts of 
generally the same area tomM mutually eajMrated. the number thereof atksordlng tothe area of the tranemlssive 
arae at said sub-^eels. 

9. ^ A liquid crystal display device aocordlng to any one of Claim 1 through Claim 8. wherein saldtranafleetlve layer 

has said tiansn^lve portion formed such that an area foBowfi^ at least one side of a plurality of Mas dsflnlhs 
each sub pbcelsen/es as aaUtransmlsslve area. 

■ 10. A aquld crystal dbplay device, serving as atransllectMe Oquldcrystal display device which ^onrn displaying by 
• switching between a trensmIs8^m mode and a raAedto 

a liquid crystBt layer- sanMched between an upper substrate and a tower substrate ftdhg one another; 

atwisftecttve' layer which, has. a transmtsslve area .tor transmitting Oglrt, and a reflecatve area for reffactfcig 

incident Ight ftom said upper substrate aide, and wftfch b disposed on the inner sbe of said lower Aibsirste; 

aeolorflliBrdlsposedontheupparsld^ofaaWtmiJSftocihfeliVBr,^ 

layers han^dmerafitcotorB aocordlng to eabh of sut^irixe . 

an Illumination devte disposed on the outwart side of. saM Iq^ 

wherein said pigment layers are formed overthe witlre^ of an ansa overlapping said transmtsslve aiea'ln a 
planar rnanner, and an area ovenapplngsaM reflecltva area In a i^aimr. manner, wherein at least one oolorplgment 
layer Is fonriad onV « an area overlappinia^ 

and wherein the area of the pigmem layerfomiaaon ersa, where eald pigment tayers are idrmed, Is formed 
such that the area thereof Is diffwent btitwoen at least one color pigment layer of eaU^uiailly of pigment layers 
of differing colore, and another color pigment layer. 

11 . A liquid crystal display device according to Claim 1 0, wherein said pigment layers'comprtse a red layer and green 
layer and Wue layer, and wherialn the area of saJd piffrtem fonnatfon area is fomried euoh that the area thereof Is 
snianer for the green layer as to the' red layer and blue layer. 

12. A liquid crystal display dervica according to either Claim 10 or Claim 11 . further.oomprising a transparent flfrn for 
smoothing ^e.step between said pigment layer fonnaUon area aiid the area where said pigment layam are not 

provided. 

13. ABquldcrystaldlspiaydevlcoaccortlngtoanyoneofClalmlOthrough^^ . 
le fonned by said trensflecthre layer being-opened In a wlndow^ike nm 

14. A llquldcryatal display dsvloeaceonflrigto anyoneof Claim lOthrough Claim 12, wherein band-shapedtransparwit 
electrodes are disposed on the Inner side of eald lower substrate, and wherein a band-eh^ped.transmtsslve area 
IsfonnedlnsaldtiwsltectlvelayerhyaaldtranapsrentelactrodepallBmwl^ 

flecUve layer pattern width. 

15. A liquid crystal display device aooorting to any one of Clafc 

Is fOmied of aluminum or an alumhurh aOey, and wherein said plgihent layer oontalne a Uue layer, ahd wherein 
the area of said pigmem layer fonnallon area is provided eothot the blue laye^ 

layer, 

18. A Oquld crystal dl^lay device aocordlng to any one of Qalm l 0 thro^ 

Is formed of ailvar or a silver alloy, and wherSbi eald pigment layercontalns a red hQfbr and blue layer, and wherein 
the area of said pigmem layer foimatfon area la provided eo that the red layer Is smellef bi oomparlsoh to the blue 
layer and the blue l^er Is greittBr. 



17. A nquW ciy^ display devte© according to any one of Oafrn 1 0 through Oakn 1 8, wher^n 0ie oolor properties of . 
8ald color fner ere acQusted by chaining the aj^ or said ptg^^ 

18. A DquM crystal display device, eecvtng as atransflecttve Hquld crystal display device which performs dteplaylng tiy 
swttchtng between atrans^ntsstve mode and a rallectfve mode, qompilsing: allquM'cryst^ ^lay panti formed 
of a liquid crystal layer eandvirtchodMween a mutual V tadngivs^ 

maldng up a display area.oomprtslhg muft^le aub^txets eachcorrespomflngto dtfTersntcolors; and en ntummadon 
device prodded to tho oi^Ite side of said Qquld oystal display panel as to the-obsenctlon side, for lllumlnattng 
said liquid crystal display panel with Olitmlnatlbn QgHt; 

hBvtngatrai^scflve layer disposed on the opp oste et d e of saMllquldciystallayef as to t^ 

and a color filter proytded above saM transllectlve layer with a plurality of pigment layers off different colors 
corresponding to eaidi of said eub-pbcslsi annyed thereupon, for transmmihg Hglift of. a wav^tength correspondng 
to the color of each 6iibi)ixs): 

wherein a tran^nlsslve portion lor transmitting .said IBumlnallon Oght b fomned on said transfleGtlye layer, 
saldtiansflectlVelayerfurthercoiipriafrig atrerartelvearMforlransrnlltlngllshtanda raflad 
Incident Ogm ftaim said upper eubsb^ 

and wherein said transmlsslve portfon b foimed such that the aroa of the transmtoilve area conecpondng 
to s^dtranamteslve portion at at feaatorie aub-ptxel of said plurafi^ of ttib;flxeto, andtheareaorthetransmbfl^ 
area coni^(Minj9 to 

afiWvi^erelh s^d pig^^ layere of color' or^ formed bver the entirety of an area.averta^pmg eald 
tranernisslve arra In a pl^ar rhanner, and aih area overlapping said rofiaciive area In a planar rhanner, wherein 
ai iMSt one color plgrnoit layer Is fdnned pn^ at an area overtapptng iBaldfemecdve iarea (n a planar manhar, 

and whereiri the area of a pigment layer hon-fonmaflon area where eaM pigment layer b not formed m at 
least one 6Ubi)lxel of saild plurality of stitahplxels, and the area of a pigment layer riorhf onmatlon area where said 
pigmam'layer b not fofffied at another sub-pbcel, dWsr. 

.19; Electronicequlpment,oomprblngthe Dquid crystal display devloe aocordlnQtb any oheof aalm 1 through Claim IB. 
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